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A STUDY OF MINUTE LIFE. 
By Henry J. Stack, F.G.S., F.R.M.S. 
No. III. 


N old experiment that never fails to interest the 
observer is the revival of dry, seemingly dead, 
rotifers, by supplying them with water. The common 
rotifer (rotifer vulgaris) is a curious little creature, showing, 
as do nearly all its tribe, a very marked advance upon the 
infusoria described in former papers. When full-grown 
and stretched out, she—for it is the female that concerns 
us—is about ,,th of an inch long. The whole animal is 
very flexible. It can elongate itself, wholly or partially, 
by a process like sliding the tubes of a telescope, or can 
swell out laterally like a pear or a ball. From the head it 
can thrust forth cilia for swimming, and it can hold on by 
its tail-foot, and crawl like a caterpillar. For respiration 
and food-collecting, it puts out two groups of cilia, 
which, when in motion, have the appearance of revolving 
wheels, and hence it was called the ‘wheel animal- 
cule.” The so-called wheels produce strong currents in 
the water, and their whirlpool character is easily shown by 
putting in a little indigo or carmine. Rotifers are pro- 
vided with elaborate organs, including a nervous system, 
and in the large Pitcher Rotifers (Brachions) a moderate 
magnification—say about fifty linear—is sufficient to show a 
brain mass in the head very conspicuously. An observer 











of the common rotifer, and of most others, is at once struck . 


with the sight of energetic work going on in the creature’s 
interior. The food particles are whirled down a gullet 
into an internal mouth, commonly called a gizzard, and 
this apparatus consists of several parts, two of which open 
and shut with a motion something like that which may be 
shown by putting two hands opposite each other, keeping 
the wrists in contact, and making the bent fingers alter- 
nately meet and separate. In the common rotifer, these 
biting parts are what Gosse calls quadrantic, being like two 
quarters of an apple, and furnished with crushing teeth to 
act upon the food before it passes into the stomach. This 
rotifer hatches its eggs internally, and the infant may be 
noticed inside its mother, working its mouth, or gizzard, 
before it leaves home and commences an independent life. 
These remarks may be a sufficient prelude to the ex- 
periment of reviving these creatures from their torpid state. 





The first inquiry will be, how and where to find them. A 
small wisp of hay, covered with water in a gally-pot, and 
kept in a warm place, is pretty certain to exhibit some in 
the course of a few days, but lower forms of life will appear 
before then. The fine dust to be found in gutters on a 
dry day is very likely to contain some, and so is the dust 
that can be shaken from tufts of moss on roofs or trees. 
On a clear day in February, one such tuft, taken 


| off the tiles, was shaken over a sheet of paper, and 


a minute pinch of its dust placed on a glass slide, 
in a drop of water, and covered with a piece of thin 
glass. A convenient slide for these purposes is made 
by cementing with shellac-glue on to an ordinary slide,* 
three thin slips of glass, about three-sixteenths of an inch 
wide, so as to form three sides of a small square, The 
slide thus prepared should be laid flat, a drop of water put 
in the middle of the square, and a covering-glass over it to 
rest upon the thin slips. This makes a shallow water- 
trough, and the cover is held sufficiently tight by the water 
it comes into contact with. The grain or two of dust 
obtained in the way mentioned exhibited no life of any 
kind for a few hours, but in the course of the day a couple 
of rotifers and one or two other things began to swim 
about. The water in these small troughs, being little 
exposed to the air, evaporates very slowly, and it is easy 
to keep up the supply by putting a drop with a camel’s-hair 
pencil, so that it can runin. After looking for some time 
at the revivalists, the slide was put aside, and examined a 
few days afterwards. 

It was quite dry again ; the rotifers were discernible as 
little lumps, and to all appearances dead. A drop of water 
soon revived them, and this process may be repeated many 
times. The creatures stand the amount of drying they get 
under ordinary atmospheric conditions of evaporation, but 
they may be over-dried by heat, and then no moistening 
calls them to life again. The reports of various experi- 
menters concerning the extent to which they may be dried 
without being killed do not agree. Dr. Carpenter, Lord 
Osborne, and others have found them uninjured by 
drying that made them quite brittle; while others, after 
reducing them to that condition, have not succeeded in 
restoring their animation. Probably the rate at which 
the drying occurs has much to do with the result. Slow 
drying is much less likely to cause any disruptive shrinkage, 
and it gives the little animals time to protect themselves 
from absolute dessication by a sort of mucus Mr. Davies 
has described. 

When dried in the heat of a summer sun, and left as a 
dust particle in a gutter or elsewhere, their life work 
seems quite suspended, and in this they differ greatly from 
the bats and dormice in their so-called hybernation. These 
undergo no drying, though they lose fluid, and their vital 
work goes on, though at a slow rate. In one of Marshall 
Hall’s experiments with ‘a bat in the torpid state, its re- 
spiration consumed nearly three-and-a-half cubic inches of 
oxygen in sixty hours, and he remarked that in the 
dormouse and hedgehog the sense of hunger seemed to 
rouse them from hybernation, and that food conduced to a 
return of the lethargy. It is also found that a dormouse 
who is fat when the cold reduces him to torpidity, is lean 
when the winter is past, and the season for renewed 
activity arrives again. The mudfish passes into a state 
nearer that of the rotifer, when the hot sun of Africa bakes 
it in a mud-pie. The lethargy of hybernation’ and also that 
of heat and drought, enables animals to do without re- 
spiration to an extent that would be quite impossible in their 
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ordinary condition. Mr. Marshall Hall kept a lethargic 
hedgehog under water for 22} minutes without injuring it, 
though 3 minutes’ immersion killed another in the normal 
active state. 

The rotifer when dried to a chip, and not killed, is much 
like a watch that has all its wheels sound, but the spring 
removed. All life processes require a high degree of 
mobility in the molecules of the living substance. Water 
supplies this condition, and those animals or plants that 
can survive desiccation differ from dead ones when they 
pass into the torpid state, in that their organic structure 
is not destroyed, and the chemical character of their albu- 
minous matters is left in such a state that it can, by 
imbibing water, resume its ordinary activities. Life must 
not be regarded as some entity put into an organism, as 
wine is poured into a bottle, but as a complex series of 
actions and reactions: which result in nutrition, growth, 
and reproduction. When we come to the higher phenomena 
of thought and feeling, science can only say that it has no 
explanation to offer as to the why and the how such mani- 
festations are connected with molecular changes in brain 
and nerve. 








THE GREAT PYRAMID. 


By THE EpITor. 


COULD descant at great length on the value which the 
Great Pyramid, when in the condition represented at 
p. 315, and in the accompanying illustration repeated from 
p. 398, must have had for astronomical observation. I 
could show how much more exactly than by the use of any 
gnomon, the sun’s annual course around the celestial sphere 
could be determined by observations made from the Great 
Gallery, by noting the shadow of the edges of the upper 
opening of the Gallery on the sides, the floor, and the upper 
surfaces of the ramps. The moon’s monthly path and its 
changes could have been dealt with in the same effective 
way. The geocentric paths, and thence the true paths, 
of the planets could be determined very accurately by 
combining the use of tubes or ring-carrying rods with 
the direction lines determined from the Gallery’s sides, 
floor, &c. The place of every visible star along the 
Zodiac (astrologically the most important part of the 
stellar heavens) could be most accurately determined. 
Had the Pyramid been left in that incomplete, but astro- 
nomically most perfect, form, the edifice might have 
remained for thousands of years the most important 
astronomical structure in the world. Nay, to this very 
day it would have retained its*pre-eminence, provided, of 
course, that its advantages over other buildings had been 
duly supplemented by modern instrumental and optical 
improvements. 

Unfortunately, the Great Pyramid was erected solely for 
selfish purposes. It was to be the tomb of Cheops, and 
whatever qualities it had for astronomical observation were 
to be devoted to his service only. The incalculable aid to 
the progress of astronomy which might have been obtained 
from this magnificent structure entered in no sort into its 
king-builder’s plan. Centuries would have been required 
to reap even a tithe of the knowledge which might have 
been derived from Pyramid observations, and such obser- 
vations were limited to a few years—twenty, thirty, forty, 
or fifty at the outside. 

Now, while I am fully conscious that the astrological 
theory of the Great Pyramid is open to most obvious, and 
at the first sight most overwhelming objections, I venture 
to say not only that these are completely met by what is 
certainly known about the Pyramid ; but that the astro- 





logical theory (combined, of course, with the tomb theory), 
is demonstrably the true explanation of all that had been 
mysterious in the Great Pyramid. 

Take the chief points which have perplexed students of 
the Pyramids generally, and of the Great Pyramid in 
particular. 

1. Granting the most inordinate affection for large 
sepulchral abodes, how can we account for the amazing 
amount of labour, money, and time bestowed on the Great 
Pyramid ? 

The astrological theory at once supplies the answer. If 
the builder believed what we know was actually believed 
by all the Oriental nations, respecting planetary and stellar 
influences, it was worth his while to expend that and more 
on the Pyramid, to read the stars for his benefit, and to 
“rule” stars and planets to his advantage. 

2. If the Pyramids were but vast tombs, why should 
they be astronomically oriented with extreme care,—to 
assume fora moment that this is the only astronomical 
relation established certainly respecting them ? 

Astrology answers this difficulty most satisfactorily. For 
astrological study of the heavens, the Pyramid (in its in- 
complete or truncated condition) could not be too accu- 
rately oriented. 

3. Granted that the Great Pyramid was for a time used 
as an astronomical observatory, and that its upper square 
platform was used for cardinal directions in the way shown 
in the figure, what connection is there between these 
direction lines (the only ones which would naturally arise 
from the square form) and astrological relations ? 

These lines remain to this very day in use among astro- 
logers. The accompanying figure, taken from Raphael’s 
Astrology (Raphael being doubtless some Smith, or 
Blodgett, or Higginbotham), represents the ordinary horo- 
scope, and its relations (now unmeaning) to a horizontal, 
carefully-oriented square plane surface, such as the top of 
the Pyramid was, with just such direction-lines as would 
naturally be used on such a platform :— 
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Mid-night. 
4, Why did each king want a tomb of his own? Why 
should not a larger family mausoleum, one in which all the 
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expense and labour given to all the Pyramids might have | 


been combined, have been preferred ? 
Astrology at once supplies a reason. 
family might sleep with advantage in a single tomb ; but 
each man’s horoscope must be kept by itself. Even to this 
day, the astrological charlatan would not discuss one man’s 
horoscope on the plan drawn out and used for another 
man’s. Everything, according to ancient astrological 
superstition, would have become confused and indistinct. 
The ruling of the planets would have been imperfect and 
unsatisfactory, if King Cheops’ horoscope platform had 
been used for Chephren, or Chephren’s for Mycerinus. The 


Dead kings of one | 


} 


on a smaller scale. Probably, the astrology of those days 
assigned the proper proportion in which the horoscope- 
platform for a son should be less than that for a father. It 


| is noteworthy, at any rate, that the linear dimensions of 


religious solemnities which accompanied astrological obser- | 


vations in the days when the chief astrologers were high 


priests, would have been rendered nugatory if those per- | 


formed under suitable conditions for one person were fol- 
lowed by others performed under different conditions for 
another person. 

















the Pyramid of Asychis are less than those of the Pyramid 
of Mycerinus, in just the same degree that these are less 
than the linear dimensions of the Pyramid of Cheops. 

6. It is certain that if Mycerinus had built his own 
Pyramid, he would have erected one larger, not smaller, 
than his father’s, while Asychis would have made his 
Pyramid larger yet ; whereas, as a mere matter of fact, the 
Pyramid of Asychis is utterly insignificant in size com- 
pared with the Pyramid of Cheops. The sides of the 


bases of the four Pyramids were roughly as follows :—The 
Pyramid of Cheops, 760 feet ; that of Chephren, 720 feet ; 
that of Mycerinus, 330 feet; that of Mycerinus, 160 feet. 
The Pyramid of Cheops exceeds that of Asychis much 
, more than 150 times in volume. 


It is not in accordance 

















































































































5. How is it that the Pyramid of Chephren (Cheops’ 
brother), though about as large, is quite inferior to the 
Pyramid of Cheops, the Pyramid of Mycerinus (Cheops’ 
son) much smaller, and that of Asychis (Cheops’ grandson) 
very much smaller, while to the younger sons and daughters 
of Cheops very small Pyramids, within the same enclosure 
as the Great Pyramid, are assigned ? 

The astrological answer is obvious. Cheops not only 
had full faith in astrology—as, indeed, all men had in his 
day—but his faith was so lively that he put it in practice 
in a very energetic way for the benefit of himself and 
dynasty. Chephren probably had similar faith. For the 
two brothers, separate Pyramids, nearly equal in size, were 
made, either at the command of Cheops alone, or with such 
sanction from Chephren as his (probable) separate authority 
required and justified. At the same time, and because his 
fortunes were obviously associated in the closest manner 
with those of his father and uncle, Cheops (or Cheops and 
Chephren) would have a Pyramid made for Mycerinus, but 














with what we know of human nature to suppose that 
Asychis would have been content with so insignificant a 
version of his grandfather’s Pyramid. Rather than that, 
he would have had no Pyramid at all, but invented some 
new sepulchral arrangement. Yet it adds enormously to 
the difficulties of the Pyramid problem to suppose that 
Cheops and Chephren arranged for the erection of all the 
Pyramids, or, at any rate, that the smaller Pyramids were 
raised to the horoscope-platform level during their life- 
time. . 

Here, however, the astrological theory, instead of encoun- 
tering, as all other theories do, a new and serious difficulty, 
finds fresh support ; for this arrangement is precisely what 
we should expect to find if the Great Pyramid was erected 
to its observing platform for astrological observation and 
the religious observances associated with them. It is 
certain that with the ideas Cheops must have had (on that 
theory) of the importance of astronomical observations to 
determine, and partly govern, his future, he would not 
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have left his sons without their pyramidal horoscopes. 
Even if we suppose he entertained such jealousy of his 
brother Chephren, as Oriental (and some Occidental) princes 
have been known to entertain of their near kinsfolk and 
probable successors, that would be but an additional reason 
for having his brother’s horoscope-Pyramid erected on such 
a scale as the astrologers and priests considered suitable in 
the case of such near kinship. For by means of the obser- 
vations made by the astrological priesthood from Chephren’s 
horoscope-platform, Cheops could learn, according to the 
astrological doctrines in which he believed, the future 
fortunes of his brother, and even be able to rule the planets 
in his own defence, where their configurations seemed favour- 
able to Chephren and threatening to himself. 

7. But it may be urged that, beyond the general state- 
ment that the Pyramis were intended as the tombs of 
their respective builders, we learn too little from ancient 
writers to form any satisfactory idea of their object. 

It so happens, however, that the only precise statement 
handed down to us respecting the use of the Pyramids— 
not merely of the Great Pyramid, but of all the Pyramids— 
accords with the astrological theory in every detail, and 
with no other theory in any degree. For we learn from 
Proclus that the Pyramids of Egypt (which, according to 
Diodorus, had existed 3,600 years before his history was 
written, about 8 B.c.) terminated above in a platform, 
from which the priests made their celestial observations. 

Observe how much is implied in this short statement :— 

First, all the Pyramids had a use independent of their 
final purpose as tombs, a use, therefore, during the life-time 
of their future tenants, and presumably—one may say 
certainly—relating to the interests of those persons. 

Secondly, this use was precisely such as we have been 
led to infer with all but absolute certainty, already, from 
the study of the Great Pyramid. 

Thirdly, the astronomical observations were made by 
priests, and were therefore religious in character—a 
description which could only apply to astronomical obser- 
vations made for astrological purposes. In all pro- 
ability, the priests who made these observations pro- 
fessed a religion differing little from pure Sabaism, or 
the worship of the heavenly host. But it must be 
remembered that astrology was the natural offspring of 
Sabaism. Wherever we find an astronomical priesthood, 
there we find faith in astrology. But to say truth, Where 
among ancient Oriental nations was such faith wanting? 
The Jews had less of it than other Oriental nations, but 
they were not free from it. As they had all their religious 
observances regulated by the heavenly bodies, so they 
recognised the influence of the “stars in their courses.” 
If they believed the heavenly bodies to be for “seasons” 
(of religious worship), and for “days and years,” they 
believed them also to be for “signs.” This also was the 
view of the ancient Chaldeans. “It is evident,” says the 
late Mr, George Smith, “from the opening of the inscrip- 
tions on the first tablet of the Chaldean astrology and 
astronomy, that the functions of the stars were, according 
to the Babylonians, to act not only as regulators of the 
seasons and the year, but also to be used as signs, as in 
Genesis i. 14; for in those ages it was generally believed 
that the heavenly bodies gave, by their appearance and 
positions, signs of events which were coming on the earth.” 

In fine, while there is no other theory of the Pyramids 
generally, and of the Great Pyramid in particular, which 
has either positive or negative evidence in its form, the 
astrological theory is supported by all the known positive 
evidence ; and strong though such support is, it derives yet 
greater strength from the utter failure of all other admis- 
sible theories to sustain the weight against them. There 





are difficulties in the astrological theory, no doubt, but they 
are difficulties arising from our inability to understand 
how men ever had such fulness of faith in astrology as to 
devote enormous sums and many years of labour to the 
pursuit of astrological researches, even for their own 
interests. Yet we know in other ways that astrology 
really was accepted in those days with the fulness of faith 
thus implied. While, however, the only serious difficulty 
in the astrological theory thus disappears when closely 
examined,. the difficulties in the way of all other theories 
are so great, that, to all intents and purposes, they are 
not so much difficulties as impossibilities. 








DOMESTIC VENTILATION. 
A LESSON FROM THE COAL-PITS. 
By W. Marrizv WI1..1Ams. 


5 ip problem of domestic ventilation as compared with 
coal-pit ventilation involves an additional requirement, 
that of warming, but this does not at all increase the 
difficulty, and I even go so far as to believe that cooling in 
summer may be added to warming in winter by one and 
the same ventilating arrangement. As I am not a builder, 
and claim no patent rights, the following must be regarded 
as a general indication, not as a working specification, of 
my scheme for domestic ventilation and the regulation of 
home climate. 

The model house must have an upcast shaft, placed as 
nearly in the middle of the building as possible, and com- 
municating with every room, either by a direct opening or 
through a lateral shaft. An ordinary chimney built in the 
usual manner is all that is required. 

There must be no stoves nor any fire-places in any room 
excepting the kitchen, of which anon. All the windows 
must be made to fit closely, as nearly air-tight as possible. 
No downcast shaft is required, the pressure of the sur- 
rounding atmosphere being sufficient. Outside of the house, 
or on the ground-floor, on the north side, if possible, should 
be a chamber heated by flues, hot air, steam, or water pipes, 
and with one opening communicating with the outer fresh 
air, and another on the opposite side connected by a suitable 
shaft or airway with the hall of the ground-floor and the 
general staircase. Each room to have an opening at its 
upper part into the chimney, like an Arnott’s ventilator, 
and capable of adjustment as regards area of aperture, and 
other openings of corresponding or excessive combined area 
leading from the hall or staircase to the lower part of the 
room. These should be covered with perforated zine or 
wire gauze, so that the air may enter in a gentle, broken 
stream. 

All the outer house doors must be double, 7.¢., with a 
porch or vestibule, and only one of each pair of doors 
opened at once. These should be well fitted, and the 
staircase air-tight. The kitchen to communicate with the 
rest of the house by similar double doors, and the kitchen 
fire to communicate with the upcast shaft or chimney by as 
small a stove-pipe as practicable. The kitchen fire will thus 
start the upcast and commence the draught of air from 
the warm chamber through the house towards the several 
openings into the shaft. In cold weather, this upcast action 
will be greatly reinforced and maintained by the general 
warmth of all the air in the house, which itself will 
bodily become an upcast shaft immediately the inner 
temperature exceeds that of the air outside. 

But the upcast of warm air can only take place by the 
admission of fresh air through the heating chamber, thence 
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to hall and staircase, and through the rooms into the final 
shaft or chimney. The openings into and out of the rooms 
being adjustable, they may be so regulated that each shall 
receive an equal share of fresh warm air ; or, if desired, the 
bed-room chimney valves may be closed in the daytime, and 
thus the heat economised by being used only for the day 
rooms; or vice versd, the communication between the 
upcast shaft and the lower rooms may be closed in the 
evening, and thus all the warm air be turned into the bed- 
rooms at bed-time. If the area of the entrance apertures 
of the rooms exceeds that of the outlet, only the latter 
need be adjusted ; the room doors may, in fact, be left 
wide open without any possibility of “draught,” beyond 
the ventilation current. 

So far for winter time, when the ventilation problem is 
the easiest, because the excess of inner warmth converts 
the whole house into an upcast shaft, and the whole outer 
atmosphere becomes a downcast. In the summer time, the 
kitchen fire would probably be insufficient to secure a 
sufficiently active upcast. To help this there should be in 
one of the upper rooms—say an attic—an opening into the 
chimney secured by a small well-fitting door, and altogether 
enclosed within the chimney, a small automatic slow com- 
bustion stove (of which many were exhibited at South Ken- 
sington, that require feeding but once in twenty-four hours), 
or a large gas-burner. The heating-chamber below must now 
be converted into a cooling-chamber by an arrangement of wet 
cloths presently to be described, so that all the air entering 
the house shall be reduced in temperature. Or the winter 
course of ventilation may be reversed by building a special 
shaft connected with the kitchen fire, which, in this case, 
must not communicate with the house shaft. This special 
shaft may thus be made an upcast, and the rooms supplied 
with air from above down the house shaft, through the 
rooms, and out of the kitchen vid the winter heating- 
chamber, which now has its communication with the out- 
side air closed. 

Reverting to the first-named method, which I think is 
better than the second, besides being less expensive, I 
must say a few concluding words on a very great supple- 
mentary advantage which is obtainable wherever all the air 
entering the house passes through one opening, completely 
under control, like that of our heating-chamber. The great 
evil of our town atmosphere is its dirtiness. In the winter 
it is polluted with soot particles; in the dry summer 
weather, the traffic and the wind stir up and mix with it 
particles of dust, having a composition that is better 
ignored, when we consider the quantity of horse-dung that 
is dried and pulverised on our road-ways. All the dust 
that falls on our books and furniture was first suspended 
in the air we breathe inside our rooms. Can we get rid of 
any practically important portion of this? 

I am able to answer this question, not merely on 
theoretical grounds, but as a result of practical experi- 
ments. On March 19, 1879, I read a paper at The 
Society of Arts, recommending the enclosure of London 
back-yards with a roofing of “wall canvas,” or “ paper- 
hanger’s canvas,” so as to form cheap conservatories. 
This canvas, which costs about threepence per square yard, 
is a kind of coarse, strong, fluffy gauze, admitting light and 
air, but acting very effectively as an air filter, by catching 
and stopping the particles of soot and dust that are so fatal 
to urban vegetation. I made a series of experiments, which 
are described in the Journal of the Society, March 21, 
which proved this filtering action, and after these, when 
my paper was announced, was told that similar experi- 
ments had been made in the Houses of Parliament. I 
went there accordingly, and obtained some very interesting 
information from Mr. Prim, the assistant engineer to 





Dr. Percy, who superintends the ventilation arrangements 
of the whole building. 

There I found that, after trying many materials, they had 
finally selected the same as I had, but were using it rather 
differently. The air supplied to the building is passed 
through a succession of screens of this material, all kept 
moist by the trickling of water over them. In the summer, 
the outer air is thus cooled as well as filtered. The 
effectiveness of the filtration is proved by the fact that the 
screens become so clogged with sooty abominations, that 
they have to be regularly washed once a fortnight, and the 
water in which they are washed becomes of inky blackness. 

I propose, therefore, that this well-tried device should be 
applied at the entrance aperture of our heating chamber, 
that the screens shall be well wetted in the summer, in 
order to obtain the cooling effect of evaporation, and in the 
winter shall be either wet or dry, as may be found desir- 
able. The Parliament House experiments prove that they 
are good filters when wetted, and mine that they act 
similarly when dry. 

By thus applying the principles of colliery ventilation to 
a specially-constructed house, we may, I believe, obtain a 
perfectly controllable indoor*climate, with a range of vari- 
ation not exceeding four or five degrees between the 
warmest and the coldest part of the house, or eight or nine 
degrees between summer and winter, and this may be com- 
bined with an abundant supply of fresh air everywhere, all 
filtered from the grosser portions of its irritant dust, which 
is positively poisonous to delicate lungs, and damaging to 
all. The cost of fuel would be far less than with existing 
arrangements, and the labour of attending to the one or 
two fires and the valves would also be less than that now 
required in the carrying of coal-scuttles, the removal of 
ashes, cleaning of fire-places themselves, and the curtains 
and furniture they befoul by their escaping dust and smoke. 

It is obvious that such a system of ventilation may even 
be applied to existing houses by mending the ill-fitting 
windows, shutting up the existing fire-holes, and using the 
chimneys as upcast shafts in the manner above described. 
This may be done in the winter, when the problem is easiest, 
and the demand for artificial climate the most urgent; but I 
question the possibility of summer ventilation and temper- 
ing of climate in anything short of a specially-built house 
or a materially-altered existing dwelling. There are doubt- 
less some exceptions to this, where the house happens to 
be specially suitable and easily adapted, but in ordinary 
houses we must be content with the ordinary devices of 
summer ventilation by doors and windows, plus the upper 
openings of the rooms into the chimneys expanded to their 
full capacity, and thus doing, even in summer, far better 
ventilating work than the existing fire-holes opening in the 
wrong place. 

I thus expound my own scheme, not because I believe it 
to be perfect, but, on the contrary, as a suggestive project 
to be practically amended and adapted by others better 
able than myself to carry out the details. The feature 
that I think is novel and important, is that of consciously 
and avowedly applying to domestic ventilation, the prin- 
ciples that have been so successfully carried out in the far 
more difficult problem of subterranean ventilation, in 
which I have had some practical experience. 








EcurrsE Mar or Ecypt.—This map, promised for the present 
number, will be given next week. It seemed desirable to the 
Editor to supplement the mere track of the shadow’s centre with 
the elliptical shadow outlines for each of nine stations indicated 
along the track. A figure will also be given explaining the simple 
geometrical construction for determining the shape and position of 
this elliptical shadow, as well as the position of the sun in the sky 
at the time of central eclipse at each station. 
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FOUND LINKS. 
By Dr. AnprREW Wusson, F.R.S.E., F.LS. 
PART VI. 


HE quadrupeds—or Mammals, as they are technically 
called—form an important group of animals, not. 
merely because in structure they represent the perfection 
of the animal world, but because they stand at the head of 
the animal creation, apparently separate and distinct from 
all other and lower classes. The distinctive nature of the 
quadrupeds, in fact, has been tacitly acknowledged in 
zoology in the systems of classification which themselves 
are mere expressions of the varied relationships of the 
classified beings. For, whilst the fishes and frogs have 
been united to form a province of Vertebrate animals, and 
whilst reptiles and birds have also been arranged in one 
chief group by reason of their affinities, the quadrupeds 
have been made to form a province by themselves. The 
hairy nature of the body-covering, the nourishment of the 
young by means of milk, the fact that the young are born 
alive, and many other characters well known in popular 
zoology, attest the distinctive nature of the highest group 
of animals. 

But whilst these statements cannot be questioned, it 
must not be imagined that the quadrupeds are thereby en- 
tirely separated from all other animals. On the contrary, 
they possess their own affinities with lower forms, such as 
evolution pre-supposes, and such, indeed, as that theory of 
nature demands. The lowest mammals, to begin with, are 
by no means like the higher quadrupeds ; and it is in the 
lowest confines of the class, as we shall presently see, that 
the approach to lower animals is made. The warmth of 
blood so characteristic of quadrupeds has already made its 
appearance in the birds, and although the exact origin of 
the mammals is yet a matter of doubt, it seems pretty 
clear that the root-stock of the class to which man himself 
belongs, may be sought for in some common territory 
whence, from a half-bird type, the lowest quadrupeds 
arose, or whence the mammals on the one side, and birds 
and reptiles on the other, have independently arisen. Such 
a conclusion seems to be that at present supported by facts 
as they stand ; and although further research may modify 
this view, there will still exist the demand for the links 
that bind the quadrupeds to their lower Vertebrate 
neighbours. 

There can exist, at least, no doubt of the remarkable 
likeness which the lowest quadrupeds present to the bird 
and reptile groups. To understand thoroughly the zoological 
aspects of the matter, I may remind the reader that the 
class of mammals is very sharply split into two main 
divisions. These, to avoid technicalities, we may term 
Higher and Lower Mammals. The former group includes 
forms ranging from man downwards through the apes, bats, 





Fig. 1.—Ornithorhynchus, or ‘‘ Duck-billed Water-Mole of 
Australia” (showing the “ bill”? and webbed feet). 


rodents, and hoofed quadrupeds, to the whales, sloths, 
anteaters, and their kith and kin. These animals are dis- 
tinguished by the higher brain-structure and by the general 
possession of all the typical characters of quadrupeds. The 





Lower Mammals are the Ornithorhynchus, or “ Duck-billed 
Water Mole” of Australia (Fig. 1), and its neighbours the 
Echidnas or “ Porcupine Anteaters” of Australia ; these 
two genera forming the lowest order (Monotremata) of all. 
A little above them, but still shut off from the higher ranks 
of the class, are the kangaroos, wombats, phalangers, dc. 
—in a word, the whole native population of Australia 
(along with the New World opossums), forming the order 
of Marsupialia, or that of the “ pouched” quadrupeds. 
In Fig. 2 is represented the pelvis or haunch-bones of a 
kangaroo. At a, a, the Marsupial bones, or those support- 
ing the well-known pouch, are seen. These bones are only 
found in the Marsupials and Monotremes, and whilst in 
most of the former they support a pouch, they are never 
associated with that structure in the Monotremes. 

Now, it is in the Monotremes—represented by the Orni- 
thorhynchus (Fig. 1) and the Hchidnas—that the characters 
linking quadruped life to lower life are most typically seen. 
It may be well to strengthen our position at the outset, by 
reminding the reader that in the early life of all quad- 
rupeds, without exception, there are to be perceived 
evidences of their connection with lower forms of life. 
Thus, every Vertebrate, at an early stage of its develop- 
ment, exhibits certain clefts or openings in the sides of the 
neck, known as branchial clefts, and which are bounded by 





Fig. 2,—Haunch bones of Kangaroo: a, a, marsupial bones ; 
d, socket for thigh-bone. 


folds called branchial arches. These, in fishes, come to bear 
the gills, but in reptiles, birds, and quadrupeds they 
simply disappear—useless rudiments of structures, once 
necessary in the life of aquatic quadruped-ancestors, 
and still retained in the developments of to-day by 
the law of inheritance. Thus, in the development of a 
rabbit, the biologist sees three pairs of branchial arches 
behind the mouth of the embryo, and four branchial clefts. 
Three of the clefts disappear, and the fourth, by the modi- 
fication to which development has been subjected in the 
evolution of the quadruped tribes, is converted into the 
Eustachian tube and other structures belonging to the ear. 
The presence of “branchial clefts” in the developing 
mammal would alone suffice to show its evolution from 
lower life. Denying that probability, which to the biolo- 
gist is a fact, there is no explanation whatever of the cause 
or existence of these vanishing structures in the history of 
the quadruped race. 

Concentrating our attention on the “ Monotremes” 
themselves, however, we may speedily discover numerous 
links which unite them with lower life, and specially with 
the bird-type. There, firstly, exists in these quadrupeds 
what Huxley has called “a striking feature” of reptiles, 
of birds, and of the frog-class as well, in the structure of 
the shoulder. In the shoulder of an ordinary quadruped, — 
and of a kangaroo and its marsupial race as well, there are 
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but two distinct bones. One of these is the shoulder-blade, 
or scapula, the other being the collar-bone, or clavicle. In the 
shoulder of a bird (Fig. 3) there are three distinct elements, 
the scapula (Fig. 3, d) clavicle (c), and the coracoid bone 
(6,6.) This last in quadrupeds, a mere process of the shoulder- 
blade, forms, as shown in Figure 3, the chief support of the 
wing in birds, and arises directly from the breastbone (a). 
Now, it is a remarkable fact that the Ornithorhynchus and 
Echidna, alone of all quadrupeds, possess a distinct coracoid 
bone, which, as in birds and reptiles, springs from the breast- 
bone. Again, there is another bone, called the epicoracoid, 
which is found in reptiles, and which exists likewise in the 





Fig. 3.—Shoulder-bones of (A) an Eagle, and (B) an Ostrich. 


Ornithorhynchus and Echidna. In the bird, again, as every- 
body knows, the two collar-bones unite to form the “ merry- 
thought,” or furculum (Fig. 3, c). In these lowest quad- 
rupeds the collar-bones (Fig. 4, cc) are joined by a T- 
shaped bone, called the wnterciavicle (Fig. 4, i), unknown 





Fig. 4. Shoulder-bones of Ornithorhynchus : 
¢, ¢, clavicles ; t, interclavicle ; 6, breast-bone ; sr, sternal or 
breast-bone ribs, as in birds. 


in any other mammals; and here, again, we find a 
character which is decidedly reptile-like and bird-like, 
and which is not seen in other mammals. Professor 
Flower tells us that the shoulder-girdle of these quadrupeds 
“differs widely in many points from that of any other 
mammal, and far more resembles that of the Lizards.” 

The jaws of the Ornithorhynchus are prolonged to form 
a flattened horny bill (Fig. 1), on the upper aspect of which 
the nostrils are seen. It is the possession of this bill which 
has given origin to the name “ duck-billed,” applied to 
this animal, The Echidna possesses no such structure, but 
has simply a flexible snout. 





There also exist in the internal anatomy of these 
curious animals certain characters which relate them to 
the birds and reptiles. For example, the bones of the 
head are firmly ossified together, as in birds, and the 
sutures, or lines of union of the skull-bones, do not 
persist, as is usually the case in quadrupeds, whilst 
the hollow of the haunch-bones (Fig. 2, d), in which the 
head of the thigh works to form the hip-joint, is not 
fully ossified, and thus comes to resemble the similar 
structure in birds and crocodiles. The ears of these 
lower quadrupeds differ from those of other mammals 
in not possessing a spiral arrangement of that part of the 
organ named the cochlea. As in very many reptiles, the 
upper, or front, or neck-ribs of these quadrupeds long 
remain as separate bones ; and the same remark holds good 
of the curious little pivot (odontoid process) on which the 
head turns. This pivot in quadrupeds is firmly joined to 
the second bone of the neck ; but in the “ Monotremes,” 
as in reptiles, it remains separate and distinct till a very 
late period—if, indeed, it becomes ossified at all. 

The internal anatomy likewise reveals characters of bird 
and reptile life which can only be alluded to here. The 
arrangements of the internal organs in many respects 
present the closest likeness to the anatomy of birds and 
reptiles, and this is particularly the case with those struc- 
tures in the quadrupeds which represent the egg-producing 
organs of the bird and reptile. Even the typical mamma- 
lian characters are but feebly represented in these lowest 
quadrupeds. We know that the young, although born 
alive, as in quadruped life at large, are provided with a 
horny knob on the upper jaw, such as is seen in the young 
bird ; and no teats exist in the milk-glands of these forms, 
a feature represented in all other members of their class. 

Summing up the inferences to be drawn from our brief 
study of the lowest quadrupeds, we may legitimately hold, 
firstly, that they are of essentially lower structure than 
other mammals; secondly, that all the points in which 
they evince this inferiority ally them, at the same time, to 
birds and reptiles ; and thirdly, that the only feasible ex- 
planation of the differences in question is that which regards 
them as arising from the nearer relationship—the result 
of heredity and descent—which these lowest quadrupeds 
present to birds and reptiles. 

In a concluding paper, I shall strive to show the nature 
of the links which unite the Vertebrate animals to their 
lower and Invertebrate neighbours. 





CAMBRIDGE AND OXFORD STYLES. 
(To an old Club Captain.) 


EAR SIR,—As the stroke oar of the winning boat in 
the Oxford and Cambridge race, 1845-46, and, I be- 
lieve, the introducer of the slow recovery by which both 
races were won (though I can really, however, say that only 
of the first, for, in the latter race Milman pulled very 
nearly my stroke), I wish to say how much I approve of 
all you have written in KNowLEDGE: and to remark that 
Cambridge loses now because they both hurry forward and 
go too far back—at least, this latter is often a fault with 
them. The rapid recovery is always a fault, and, I think, 
the most exhausting fault that can be made either in the 
old boat or the new boat, but very particularly so in the 
new boat.—Yours faithfully, C. G. Hitt 








Spectra Nortice.—Fourpence each will be paid by the Publishers 
for copies of Nos. 3 and 6 of Knowreper. Apply or address, 
Wyman & Sons, 74-5, Great Queen-street, London, W.C. 
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THE PROPERTIES AND MOTIONS OF FLUIDS.* 


R. STANLEY has taken as the subject for this 
work, having first made it the subject of experi- 
mental research, the properties and motions of fluids, an 
inquiry of extreme difficulty, and he has treated it with 
great skill and acumen. Anyone who has studied the 
mathematicsof pneumatics, hydrostatics, and hydrodynamics, 
and has compared the processes and results with those used 
and obtained in the application of mathematics to optics or 
astronomy, knows how very far from exactness is all our 
knowledge of the former subjects, and will recognise the 
justice of Sir J. Herschel’s remark, that “if there be one 
part of dynamic science more abstruse and unapproachable 
than another, it is the doctrine of the propagation of motion 
in fluids.” Even the doctrine of the tides, supposed by 
many to have been thoroughly established since the time of 
Newton, is as yet perplexed by the difficulties belonging to 
all discussions of fluid motion.+ 

It would be an injustice to Mr. Stanley to attempt to 
give anything like an abstract of its contents, for the 
simple reason that though the book is no small one, it 
presents a closely-reasoned account of the experiments 
made by the author, and of the results to which they have 
led. As the experiments actually made were in most cases 
nearly ten times as numerous as those described, we may 
regard the book as itself an abstract. 

The first three chapters are speculative, and in part 
hypothetical; they are generally attempts to apply 
mechanical principles to hydrostatics, and “needed,” Mr. 
Stanley says, “more leisure on some points than he could 
command.” In the second chapter, the theory that liquids 
have tensile surfaces is opposed, the author’s experiments 
showing, in his opinion, that the surfaces of fluids are ex- 
tensile, except in the case of free films, which are clearly 
tensile in consequence of the position of the attractive 
matter composing them. Some of the experiments illus- 
trating this chapter can be very easily tried, and would be 
of great interest to the student. For instance, here is an 
experiment originally made by Descartes. An ordinary 





sewing-needle placed on the surface of still water floats in 
apparent contact with the water—see Fig. 1, presenting an 
enlarged view of a section of the needle, and showing how 
a bulk of water about eight times the volume of the needle 
is displaced, so that the needle lies in a trough of the 
deflected water. The conditions for making this experi- 
ment most satisfactorily are described by Mr. Stanley,—in 
particular, the surface of the needle should be perfectly 
clean and free from the slightest speck of rust. Then there 
is a pretty modification of the experiment. Take a 
polished wire an inch long and about one twenty-fifth of 





* “Experimental Researches into the Properties and Motions of 
Fluids, with Theoretical Deductions Therefrom.” By William Ford 
Stanley. (E. & F. N. Spon, London.) 

+ The explanation amusingly given in our books of geography 
and elementary astronomy is about as valuable as the statement 
that a top held aslant will fall if let go, regarded as an explanation 
of the fact that a spinning top will not fall though its axis be aslant. 
It is simply an imperfect account of the statical theory, according 
to which there would be high water under the moon and opposite, 
whereas, according to the true theory, there would be high water 
there but for frictional effects. 





an inch in diameter, well cleaned with potash liquor, and 
wiped on a clean cloth. Carefully attach to each end, upon 
one side of the wire, a fibre of cotton silk, by means of 
shellac varnish. Place the suspended wire in the centre of 
a vessel, and pour in water till the wire is nearly reached. 
If now we take a small syphon of glass, filled with water, 
and place one end deep into the vessel already described, 
and the other end in another vessel containing water ; 
then by raising or lowering the second vessel we may very 
slowly raise or lower the water to or from the suspended 
wire. If the water be raised, the wire will float as in the 
former experiment. If we lower the water, the wire as it 





Fig. 2. 


comes above the surface will draw the water with it. 
When the elevation is at a certain point, the same form of 
curvature, but inverted, will be produced as was seen in 
the depression. 

Another experiment, illustrated in Fig. 3, is important. 
The figure explains itself, only it will be understood that 
there must be a can of water from which a small caoutchouc 
tube supplies the jet :— 











Height of projection of free jet in air 1} inch, distance 
5 inches. Immersing the jet for an instant, and then 
restoring it to its place, so as to carry up a film of water: 
height of projection with this film } an inch, distance 
1} inch. 

The third chapter includes experiments illustrating 
the passage of water through various apertures and 
passages ; also a discussion of the passage of water past a 
peg or post in a flowing stream, showing how the current 
divides before reaching the place of absolute resistance 





(Fig. 4). This illustrates, Mr. Stanley believes, the division 
of the great Atiantic equatorial current 300 miles before it 
reaches Cape St. Roque. 

But we would direct the reader’s special attention to 
Chapter IV., in which the theory of rolling contact of part 
of a fluid system is discussed, a theory bearing in a most 
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instructive manner on the subject of oceanic currents. 


Chapter V., also, dealing with the principles of resistance in 


fluids, is of extreme interest. In one of the experiments 
illustrating this part of the subject, a leaden bullet fired 
directly against a thin parchment film covering a small 
water surface is found to be shattered into fine films, which 
the author arranges in the following form :— 





Fig. 5. 


In the sixth chapter, Mr. Stanley discusses the generation 
of bi-whirl systems under the action of conic resistance, 
while in Chapter VII. we have an interesting series of 
experiments with pipes and channels. Chapter VIII. 
deals with the important subject of the projection of solids 
in fluids, showing how the solid, carrying forward with it a 
volume of fluid, acts like a fluid projected in a fluid. The 
author considers this principle further supported by an 
experiment by Mr. J. Scott Russell, in which a boat stopped 
in a canal was found to project forward a volume of water 
greater than its bulk, this projected water forming a wave 
half-a-yard in height, which Mr. Russell followed on horse- 
back to a distance many miles from the stopped boat. Mr. 
Stanley thus represents (as experiment has established) the 
forms of the following whirls in this case. 





Fig. 6. 


His application of this part of his research to the theory 
of rudder action is full of interest. 

Passing over other valuable experiments, we come to the 
second section, to which, however, we can give space very 
inadequate to its real importance. Mr. Stanley here con- 
siders the general conditions of fluids on the globe under 
the influence of the sun’s heat and the earth’s revolution. 
He erroneously describes, by the way, as Dr. Carpenter’s 
theory of oceanic circulation that according to which the 
chief motive force of the system of oceanic circulation is 
the sun’s heat in tropical regions. This theory had been 
adopted before Dr. Carpenter advanced his views, the 
special point of which is the action of cold water descending 
from melting ice in the arctic regions. We believe there 
can be very little doubt that solar action on the equatorial 
and tropical seas is altogether more potent than any other 


_ portions of his work. 


cause—melting ice, trade winds, or the like—in generating 
| and maintaining the system of oceanic circulation. Mr. 
| Stanley’s researches admirably illustrate this subject, and 
we would specially recommend this portion of Mr. Stanley’s 
work to the careful study of all who take interest (as who 
does not?) in the wonderful mechanism of the ocean 
currents. 

The discussion of aerial circulation is also full of interest, 
though of necessity this part of the subject is less fully 
illustrated by experiments than those which precede it. 
We wish our space would permit us to present a full 
account of what Mr. Stanley says in these important 

It would be an injustice to him to 
give a mere abstract. 

We cannot too warmly commend Mr. Stanley’s book to 
all interested in the discussion of fluids and their move- 
ments, in open sea, in rivers and canals, and in more 
limited spaces. He has dealt, and dealt successfully, with 
some of the most difficult of hydrodynamical problems. 








MEAT PRESERVATION. 


HE second part of a demonstration of a new method (under 
Jones’s patent) of meat preservation was given on Friday at 
the Cannon-street Hotel, when the efficacy of the process was 
proved in a practical way by the serving for luncheon of mutton 
killed on March 6, or thirty-nine days before. The carcases from 
which the joints served up were cut had been kept in a butcher’s 
shop at a temperature varying between 50° and 60° Fahr. Mr. 
Hardwicke, who presided, remarked, on sitting down to lunch, that 
the meat would be found to have been prepared in the simplest 
way, in order that the flavour and quality of the flesh might be 
better appreciated. The experiment showed that the mutton, of 
which boiled and roasted joints were served, was perfectly free 
from any taint or taste of the antiseptic chemical used to preserve 
it, and that the meat retained its natural juiciness and flavour. It 
was, moreover, very tender. The process, which was described 
in the Times of March 9, differs from other applications of 
antiseptics to the preservation of meat in one important 
feature—the preservative substance (boracic acid) is injected 
into a vein while the creature, though stunned by a blow 
on the head, is still alive, and the action of the heart 
is relied upon to pump it through every part of the body into 
which the vascular system ramifies. With regard to a question 
which has been raised as to the innocency of boracic acid as an 
antiseptic, Colonel Harger quoted Dr. F. P. Atkinson, who says :— 
‘* Considering the well-known ‘properties of boracic acid, it is ex- 
ceedingly curious how little it has been administered as an internal 
remedy. Its effect in diphtheria, both locally and internally, is 
very marked.” This he proceeds to show by reference to observa- 
tions of Dr. Cossar Ewart and Dr. Malcolm Simpson, and subse- 
quently states that, “ A dose is 5 to 15 grains. Is has one particular 
recommendation, and that is its tastelessness.”’ In the room was 
shown the carcass of a sheep killed on the 6th of March last, 
still in perfect condition, and to preserve which 5 oz. of boracic 
acid were used, the whole carcass weighing 741b. The two hind- 
quarters of another sheep, killed on the 20th of February, or 54 days 
ago, were also shown. No difference was perceptible between the 
condition of one or the other. To preserve the latter, which weighed 
89 lb., 60z. of boracic acid had been used. As, however, a large 
proportion of the solution injected -probably flows away with the 
blood when the creature is struck by the butcher, two minutes 
after the injection of the boracic acid, it is impossible in the 
absence of any data from careful quantitative analysis to calculate 
the quantity remaining in the fibre of, say half-a-pound of meat 
before cooking. But small as this quantity must be, there can 
be no doubt that, introduced in this way into the living organism, 
it suffices to preserve, not only the carcass, but also the heart, 
liver, kidneys, and other organs of the body. The economical 
advantages of a method which, if used in the abattoirs of Sydney 
or Melbourne, would only render it necessary to reduce the 
temperature in the storing-rooms during the voyage to 50 deg. 
Fahr., instead of 30 deg. Fahr., must evidently be considerable. The 
loss of weight in a sheep thus preserved and kept for one month 
has been found to be about 5 per cent.—Times. 








A New use has been found for graphite in the shape of paint to 
protect articles of iron, notably roofs, bridges, smoke-stacks, &e., 





against rusting and corrosion. 








536 ° 


KNOWLEDGE e 


[Aprit 21, 1882, 








SOLAR MOTION AND COMETS FROM OUTSIDE. 


AS interesting question is suggested by the approach of the 
coming comet, one that Mr. Proctor can elucidate to the 
readers of KNOWLEDGE, and thereby solve a problem that has pro- 
bably suggested itself to others besides myself. It is this:— 
Supposing that this comet (or any other) is a visitor to our solar 
system from the outer regions of space, and is now moving in a 
direction that will bring it within, say, 10 millions of miles of the 
present position of the sun by the middle of June, where will it 
be in relation to the sun at that date, assuming that the sun is 
travelling through space with his regular attendants at the rate of 
nearly 500,000 miles per day? One of the components of the 
comet’s orbit, the solar gravitation, will, of course, change its direc- 
tion with that of the sun, but the other, ‘the comet’s original motion, 
remains of its original component value. 

How do astronomers deal with this question, and does the course 
of such a comet verify the theory of solar motion in space ? 

W. Martieu WILLIAMs. 

[The astronomer can only judge of a comet’s course by observa- 
tions made from the earth, which shares whatever motion the sun 
may have in space. He finds the comet’s orbit relatively to the 
sun to be such and such, and whether the sun be at rest or in 
motion, the movements of the comet with respect to the sun and 
solar system will be the same. If, however, we imagine an observer 
in space knowing the exact course a comet is pursuing, that is 
the exact direction and rate of the comet’s motion, and knowing 
aiso the exact position of the sun, but not knowing anything 
about the sun’s motion in space, it is certain that the 
calculations of such an observer as to the comet’s position 
at any given future time, would be altogether incorrect if 
he assumed the sun to be at rest, and the sun is really 
moving very rapidly through space. He would make no cor- 
rection for that part of the comet’s motion at the moment, 
which is equal and parallel to the solar motion, and which, there- 
fore, must be regarded as removed before the computation of the 
comet’s course with respect to the sun can be taken into account. 
Thus, suppose the comet moving from A to C (Fig. 1) inspace, while 
the sun is moving from § to S’ in the same time (if both continued 
on an unchanging course), and let CB be parallel and equal to SS’. 
Then our imagined observer would calculate for the velocity and 
direction represented by AC, and get a very different orbit round S 
than he would if, knowing of the sun’s motion, he took the right 
velocity and direction, viz., that represented by the line AB. The 
observer on earth cannot make this mistake, for whether SS’ be 
large or small, and whatever its direction, the terrestrial observer 
can only recognise the velocity and direction AB, that is the 
comet’s actual velocity and direction, corrected for the sun’s. 


A ' 
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‘Fig. 1. Fig. 2. 


Another difficulty which is, I think, commonly experienced, is 
this. If we imagine a comet leaving the domain of a sun moving 
in one direction, or perhaps at rest, and coming within the effective 
influence of our san moving in another direction, how does the swift 
motion of the sun away from the position it had had at first with 
respect to the comet, affect the comet’s eventual ccur se ? In reality, 
this is the same difficulty as the other. It matters not where the 
comet is when it has the motion represented by AC in our figure, or 
how that motion was originally acquired, or what the direction and 
amount of that motion may be; that motion, corrected into motion 
AB by the application of a motion CB parallel and opposite to the 
sun’s, is the motion determining the comet’s course with respect to 
the sun. Of course, when the comet is equally, or nearly equally, 
attracted by the sun it is leaving, and by our own sun, the former 
attraction must be taken duly into account in estimating the future 





course of the comet. But suppose our sun, for a moment, the onl 
sun in existence, and imagine that a comet is placed at rest at 
(Fig. 2), and left free to yield to solar attraction. How will it 
behave if the sun, instead of being at rest at S, is moving in direc- 
tion SS’, with velocity represented by the length SS’. We apply to 
the comet the motion AA’, equal and parallel to SS’, but in the 
opposite direction, and so learn the nature of the comet’s orbit with 
reference to S. It will be either a parabola or a hyperbola, having 
vertex at A; or an ellipse, having A as an apse (either perihelion 
or aphelion) ; or a circle, according to the distance AS and the 
velocity AA’ or SS’; the real path of the comet in space will, of 
course, be obtained by combining the comet’s motion in this path 
round § with the advancing motion of 8, and will be either a 
skewed parabola or hyperbola, or a series of looped or wavy curves. 
These if the comet’s relative path is circular, will be curtate 
or prolate cycloids, according to the sun’s velocity; or in one par- 
ticular case will be the common cycloid.—Ep. | 








OPTICAL BLINDNESS TO RED LIGHT. 


CURIOUS effect of bright white light upon the vision is 
recorded in a recent number of the Journal de Physique by 

MM. J. Macé de Lépinay and W. Nicati. After passing some hours 
in a snow-field brilliantly lighted up by sunshine, it was observed 
that at least eight hours afterwards all gaslights, candles, and arti- 
ficial lamps appeared to be strongly coloured green. In other words, 
the red rays of such lights were not perceived. The reason of this 
was supposed to be the fatigue of the retina for red, which partial 
effect lasts longer than a similar weariness of other colours. The 
truth of this supposition may ke proved in a very simple manner 
by obtaining three coloured glasses—red, green, and blue—of such 
relative depth of colour that they could be seen through with about 
equal visual effect with a given power of light. An observer fur- 
nished with these glasses is then to place himself at a convenient 
distance before one of the sight-testing placards commonly used by 
oculists, and consisting of a white ground printed with black cha- 
racters of various sizes. If the room is now almost darkened, the 
blue glass will still permit the observer to distinguish the mediam- 
sized characters on the placard, while through the red screen not 
even the white sheet itself is perceptible. After a time, however— 
the same degree of semi-darkness being continued—the visual 
acuteners through the red glass is increased, so that the larger 
characters on the placard may be discerned. The visual percep- 
tion through the blue glass remains as at first. It is therefore clear 
that colour-blindness, of a temporary nature, to the red rays, is 
more persistent than in respect of the blue rays. Hence may be 
assigned to physiological reasons the well-known fact that a pro- 
longed or even temporary exposure of the eye to the electric light 
renders it for some considerable time afterward incapable of fully 
estimating the illuminating power of a gas-flame, which is so much 
richer in red rays. 








RED SNOW. 


Fy a recent meeting of the San Francisco Microscopical Society, 
Dr. Harkness presented a bottle of ‘‘red snow,” which he 
gathered last June on the Wasatch Mountains. The red snow was 
found on the north side of a spur which rose about 10,000 feet 
above the sea level. When fresh, the snow has the appearance of 
being drenched with blood, as though some large animal had been 
killed. The ‘red snow” is caused by the presence of a one-celled 
plant called Protococcus nivalis, which reproduces itself by sub- 
division ; that is, the cell divides ‘itself into several new cells. This 
is done with great rapidity, and a few cells lodged in the snow, 
under favourable conditions, soon will give it the appearance called 
“red snow.” It was remarked that the phenomena of red snow 
had been observed from the earliest times, as Aristotle has a passage 
which is thought to refer to it. The subject was, however, lost sight 
of until brought up by the investigations of Saussure, who found it 
on the Alps in 1760. He made chemical tests which showed him 
that the red colour was due to the presence of vegetable matter, 
which he supposed might be the pollen of some plant. In 1819, an 
Arctic expedition under Captain Ross brought some specimens from 
the cliffs around Baffin’s Bay, and they were examined by eminent 
botanists, some of whom mistook the nature of the plant, and there 
was long discussion as to its proper classification, some holding it 
to be a fungus, some a lichen; but it was finally set at rest as one 
of the unicellular alge. It is of interest also that some of the 
early examiners pronounced the colour due to animalcules, but this 
was disproved. Dr. Harkness said that during his last visit to 
England, he saw the original bottle of specimens brought from the 
Arctic more than sixty years before, and in whioh the protococcus 
could still be seen with the microscope.—Sctentific American. 
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‘48g | Ss eales| e |x | e |° NEW METHOD OF FORECASTING STORMS. 
| ae [* the course of his investigations on the behaviour of magnets, 
aot f | BS|° 18 a ae | | aon | Ps Father Secchi, the well-known Itelian physicist, osveulial the 
a j ar haa a interesting fact that the disturbance of magnetic equilibrium which 
- | ‘samy, | 35:|8 | as nna} | i | bk ao attends magnetic storms, and usually accompanies displays of 
3 iS pak aie eee) Setar 3 Aurora Borealis, is also exhibited under the influence of cyclonic 
s A | ‘pom | SZIN|SBlaue|” | a | o18 systems, or what are commonly known as the approach and passage 
La) ate a oe cdl EM nel AS Sec ee of storms of wind and rain. 
3 8 sony, | +x|lolae | o | } | ee | o|¢ M. Descroix, Meteorological Director of Montsouris Observatory, 
n itehinasdh Meccan sk Cen Breccia SM ie oh ee abs teens eee, te following up the pregnant hint bequeathed by 
be - es ~ Father Secchi, and has published, in a recent Bulletin of the French 
4 noyl | Bala | ao | = | ") o- | ” S Meteorological Society, his general conclusions. Fully six days 
= | 2s «| before the arrival on the western shores of Europe of a cyclonic 
Ny} o/[oo 7 a oie ° F . " ° ° oo ae 
BR ms |on | nN | o 9 | A | ° o | disturbance, the several magnetic needles (of declination, inclina- 
? he tion, and horizontal force) showed decided symptoms of sympathy 
3 ‘seg |S | 43128] aa |/©] 20 1/3 = | with the coming storm. The earth acts as a telegraphic conductor 
Z a Lee a Sze Si : _ in Lg ree the soon of the oe i ; 
@ wolalae Py ° : . Descroix is at present engaged in the endeavour to express in 
3 est sisal ails Na Kcail Mn oi ae oie Is ie pag formulz re governing = action of distant sola 
ae cs ‘ ray on the magnetic needles, and we may hope at no very distant da 
s | ‘sang | BS | * | ag | wam}h | 2 = & 2 to possess useful and accurate information on this jupouas 
3 Ss geatgy Fesy 27 . oe & subject. 
S| | “POM | re | a|/avt | Aare ae 
2: oe ee : — al 
rs vny, [SR] a | ab Aak | o 8 & =e ICEBERGS. 
Heese eet 21 el ee im § 
e “U0 | 83 | st Os | ° ° | 2 | o/|3s CE-FIELDS and icebergs appeared off Newfoundland nearly two 
a TBs otal Soviet “aie Pe A a uM a] i. a= months earlier than usual this season. The steamship Averill, 
® | | “ng | 29/2 | o3 | ° ° | 2eE | © |". | from West Hartlepool, England, was the first to tell of ice on the 
Pa [i ve Pe eee 262 |__| &.2 | Banks, having sighted it in latitude 47° north, longitude 47° west, 
ae coy oy Fy ae x a 5 ; | on Feb. 11. She was surrounded for twelve hours. Nearly every 
a “988 | Be |alat|] 45 | 9 2°. | day since then the arriving steamships have reported ice, which 
5 —— — SS aed (aa = to } has drifted to the southward and eastward. The steamship Van- 
cI Wy |es | = | as | rue | — | ° | % | #:¢ | dalia, which passed around the ice-field, Feb. 11, sighted two 
a) }-———_ ae es AP -1 3 towering bergs about 60 feet in height and 120 and 200 feet on the 
$\.4/ om jzs|olan| |= | ° E *§ | sides. 
: = aL jee | s [ an ee EY a The White Star steamship Germanic, from Liverpool, reports 
| Ay ‘pom | 332 | © | et ianga|s 3 | © | %°. | that on March 1, in latitude 43° 35’ north, longitude 49° 10’ west, 
= Meee OE ett Se is cE she was confronted with a great field of ice, and did not reach 
ha Peay Eee SAG «i @ | clear water for two hours. This seems to indicate that the ice 
5 F sony, | Sa j}a|Ra|) 2a |% = | aah be 3 extended for at least twenty-five miles. As no icebergs were seen, 
A SRR: nag oie EME ha oo ee 4 ". | it is probable that in floating 205 miles to the southward and about 
b “a0ox, | By ey | = | Sa] 2h | | = | By 90 miles to the eastward, they crumbled under the influence of 
2 S$ | 2oss«|:swwarmer waters. The Belgian steamship Helvetia encountered a field 
: ung | Seis | Ba a | < | = | © | 28 | of ice and icebergs, and was forced to run to the southward 80 miles 
j= (On miei Meal a t..|.____'__.| §3 | before she got to clear pice np The steamship New York, from 
aololor A n -— | 54 | Bristol, fell in with large fields of ice and bergs, varying from 60 to 
8 8 | wee | ae o e f | = a| 3 i ir -- | 300 feet in height, and ran a south-south-east ps a for 160 miles 
= ; seca (ieee [ven be eG = “ a | ~ & | at slow speed before she found open water. The British steamship 
2 Hy | HO | aa | AAA | | © | »& | Milanese, from Boston, February 18, for London, was so seriously 
=| AO i “anlolaal . lol .. lw |p | damaged by the ice on the Banks of Newfoundland, that she put 
g Zi sry, B35 ” | aS al | = | om | q S - back to Halifax for repairs.—Scientijic American. 
| = Se ed S| | ES ee es ec 
gel ra lesl=|aslane|=| = fly 
iced 1D career Cenk aun er anwcke eam! Saros cme amcor Ul Me ‘ 
5 3 | sou, | 99 |” | SB | iz; | a | a | ° 3 a COPYING DRAWINGS. 
e Papel es ey ee ie Sovie es 3 a ig ILHET’S method of copying drawings in any desired colour is 
g| | TR | 35/5 35 Awe | " | | | ete es thus described in the Polytechnisches  Notizblatt: “The 
os) WK ala SSS peg 5 -——;——| 5," | paper on which the copy is to appear is first dipped in a bath con- 
3 | “wag : be | | SF | ” | . | ° | ° |= | sisting of 30 parts of white soap, 30 parts of alum, 40 parts of 
3. = ss === =| gw | English glue, 10 parts of albumen, 2 parts of glacial acetic acid, 10 
3 ] : Pp ee | re ee eee |S 4 © | parts of alcohol of 60°, and 500 parts of water. It is afterward put 
be : 2 2.8 : S 2 & a into a second bath, which contains 50 parts of burnt umber ground 
A : a 78 ° g g 2,4 | in alcohol, 20 parts of lampblack, 10 parts of English glue, and 10 
S ; a ae ‘ Bi nm a, |-2 9 | parts of bichromate of potash in 500 parts of water. They are now 
2 Belfi -° A) 2S & ° | »-& | sensitive to light, and must, therefore, be preserved in the dark. 
= 331% 2 F-| 9° 2 4 4 s Z In preparing paper to make the positive print, another bath is made 
z mE) & go H & s Q | eR just like the first one, except that lampblack is substituted for the 
a}. Md HHAlS | Aa |}, A Fe =) = | 2 ¢, | burntumber. To obtain coloured positives, the black is replaced by 
2 Zz, : a ~~ | cme amet a some red, blue, or other pigment. 
#12 E : - : : 5 In making the copy, the drawing to be copied is put in a photo- 
3 a % & : | > 1% graphic printing-frame, and the negative paper laid on it, and then 
— | a Se P| 2 | : | exposed in the usual manner. In clear weather an illumination of 
E 7) a 77) : : | 4 two minutes will suffice. After the exposure the negative is put in 
> z : | : : |B water to develope it, and the drawing will appear in white on a 
n ea | : : |< dark ground; in other words, it is a negative or reversed picture. 
= 2 | : ; is The paper is then dried and a positive made from it by placing it 
| | FA | on the glass of a printing-frame, and laying the positive paper 
| § td z " upon itand exposing asbefore. After placing the frame in the sun 
| | i} | = < z for two minutes, the positive is taken out and put in water. The 
| & a | = is a black dissolves off without the necessity of moving it back and 
| forth. 
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Letters to 


[The Editor does not hold himself responsible for the op of his corr 
He cannot undertake to return manuscripts or to correspond with their writers, All 
communications should be as short as possible, consistently with full and clear state- 
ments of the writer’s meaning. ] 

All Editorial communications should be addressed to the Editor of KNOWLEDGE; 
all Busi ications to the Publishers, at the Office, 74, Great Queen- 
street, W.C. 


All Remittances, Cheques, and Post-Ofice Orders should be made payable to 
Messrs. Wyman & Sons. 

*,* All letters to the Editor will be Numbered. For convenience of reference, 
correspondents, when referring to any letter, will oblige by mentioning its number 
and the page on which it appears. 

All Letters or Queries to the Editor which require attention in the current issue of 
Know .ene@eE, should reach the Publishing Office not later than the Saturday preceding 
the day of publication. 


(I.) Letters to have achance of anpcoring must be concise; they must be drawn 
up in the form adopted for letters here, so that they may go untouched to the 
printers ; private communications, therefore, as well as queries, or replies, to 
queries (intended to appear as such) should be written on separate leaves. — . 

(II.) Letters which (either because too iong, or unsuitable, or dealing with 
matters which others have discussed, or for any other reason) cannot find place 
here, will either be briefly referred to in answers to correspondents, or acknowledged 
in a column reserved for the purpose, 


dont. 














“In knowledge, that man only is to be contemned and despised who is not in a 
state of transition. © ie Nor is there anything more adverse to accuracy 
than fixity of opinion.””—Faraday. 

“There is no harm in making a mistake, but great harm in making none. Show 
me a man who makes no mistakes, and I will show you a man who has done 
nothing.”’—Liebig. 

** God’s Orthodoxy is Truth.”—Charles Kingsley. 


@ur Correspondence Columns. 





CADDIS-WORM CASES—INTELLIGENCE |IN ANIMALS. 


[885].—I notice caddis-worms use, among other things, little 
pieces of plants. I further notice, so long as the caddis has need of 
them, so long do they keep their life and original colour. How does 
the worm keep them alive ? 

What do scientific men understand by reason? A good definition 
wanted. Why divided into positive and abstract? What acts in 
man are the result of reasoning powers? Is reasoning power 
necessary for man to perform the acts of daily life? Would the 
acts performed by animals, if performed by men, be considered to 
require reasoning powers ? Joun ALEX. OLLARD. 





DOES THE MIXTURE OF BLUE AND YELLOW MAKE 
GREEN LIGHT? 


[886]|—If your correspondent on this subject (April 7, p. 496) 
would consider the experiment referred to by Helmholtz for mixing 
the lights reflected from two-coloured spots by means of a piece of 
polished glass held upright between them, he would quickly per- 
ceive that the image is produced by half the light from one of the 
spots, mingled with half the light from the other. But this is not 
the only way of mixing differently-coloured lights on the retina. 
It is easy, by means of a lens, to throw together the yellow and 
blue (that is the ultramarine blue) prismatic rays, and to see that 
they do not make green, but neutralise each other perfectly. The 
persistence of the sensations excited by light on the retina enables 
us also to produce the same effect by rapid rotation of a circular 
disc, painted half with lemon yellow and half with French blue. 

In his fact 1, the yellow light from the sodium salt makes, with 
the sea-green or verdigris light from the chloride of copper, a 
yellowish-green mixture, which agrees with the theory he 
controverts. 

In his fact 2 and fact 3, the greenish colour which he notices 
arises no doubt from the circumstance that the flames from the 
blowpipe and from the Bunsen burner give out, not a pure or ultra- 
marine blue, but a sea-green blue light. When the yellow from the 
heated wire, or from the incandescent particles of carbon, is seen 
through these flames, the result is a greenish appearance, which is 
again consistent with the theory. 

In his fact 4, as described, it seems utterly inexplicable how the 
green streak was produced in the prism; but as the sunbeam was 
admitted between two laths of a Venetian blind, and Venetian 





blinds are commonly painted green, I suspect the lens must have 
thrown an image of a bright edge of a green lath across the prism. 
W. Benson. 





COLLISIONS AT SEA. 


[387 ]—With reference to Mr. Stewart Harrison’s signals, alluded 
to in the article on Collisions at Sea last week, may I mention that 
by Article 19 of Rule of the Road, steamers are already at liberty 
to signal their intentions to each other by means of their steam 
whistles, as follows :— 

One short blast—“ I am directing my course to starboard,” ‘.e. 
to my right. 

oe short blasts—‘“‘ I am directing my course to port,” i.e. to my 
left. 

Three short blasts—‘‘ I am going full speed astern.” 

It would not be safe to use any signals asking another ship to alter 
her course in any way, as the signal might be obeyed by the wrong 
ship—if two or three were in company, in an estuary or channel— 
and they might get mixed. Sailors would be glad to be able to 
avoid collision, though you remark on their apparent unconcern 
in the matter. They know how difficult it would be to enforce 
obedience to rules requiring certain signals to be made, and how 
confusing it would be if those signals were not made when 
expected. A frequent cause of collision is that the ship A, 
which ought to give way, keeps on too long, and frightens 
the ship B, which ought to keep her course, into acting upon 
Article 23, and swerving, in order to avoid what she considers 
immediate danger of collision; perhaps starboarding at the very 
instant that A “ ports,’’ and that, too, at the very last moment; so 
that there is no time to remedy the mistake. The blame ought, of 
course, to lie with A, who, though he certainly did give way, did 
not do so in time to let B know he was doing it. I have seen this 
state of things from the deck of a small sailing-vessel, when I have 
not dared to alter my course for fear of baulking the steamer, and 
when the steamer has carried on, and “ shaved”’ me, her tall sides 
actually taking the wind out of our sails as she cut her way close 
by ; and yet, had we altered our course, we might have run right 
under her bows. IJ have also seen the same thing from the opposite 
point of view, viz., from a steamer’s bridge, the officer in charge 
apparently thinking that, so long as he knows that he intends to 
keep clear, it is of no consequence whether those in charge of the 
other ship get scared or not. There are practical difficulties in the 
way of placing the red and green lights as suggested in your 
article; in a sailing-ship, the sails and rigging would to a greater or 
less extent mask the midship light. A streak of luminous paint all 
round the hull, in addition to the present side lights, has been pro- 
posed, and probably would better show small changes of course at 
night than anything else. F. C. G. 





REPLIES TO QUERIES. 


ApsustiInc EQuatTorIAt.—In taking the declination of a star 
six hours from the meridian, for the purpose of adjusting an 
equatorial, the refraction for its altitude at that instant should be 
taken out of Bessel’s, or some other table. We must, though, of 
course, know what that altitude is, and this we find simply by 
adding the logarithm sine of the latitude to the logarithm sine of 
the star’s declination. Thus, what, let us say, is the altitude of a 
Cygni when six hours from the meridian in latitude 51° 30’? 

51° 30’ lat. Sine 9°893645 
44° 52’ dec. of a Cygni. Sine 9°848472 


33° 31’ 11” Sine 9°742117 
Turning now to any table of refractions, we find that the mean 
refraction corresponding to 33° 31’ is 1’ 33:9". Of course, part of 
this operates in shifting the star in right ascension; but we may 
use it all for our present purpose without introducing any error 
likely to be sensible in our instrumental adjustments. 

[350 ]—“ Whitby ”’ is informed that jet is nothing but a com- 
pact variety of coal, and has been formed in precisely the same 
way. Its vegetable structure is readily seen, in thin sections, 
under the microscope. F.R.A.S. 








THE number of asteroids that have been discovered is now 220. 
Recent researches by Herr Hornstein (communicated to the Vienna 
Academy) appear to prove that the number of those with a diameter 
of over twenty-five geographical miles is extremely small, and that 
probably all such were discovered before 1850. On the other hand, 
the number of asteroids with a diameter less than five miles seems 
also to be very small, at least in the parts of the asteroid zone next 
Mars; in the outer regions next Jupiter there may be a more con- 
siderable number of these very small bodies. Most asteroids seem 
to have a diameter of between five and fifteen miles. 
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Answers to Correspondents, 


Ce 


*," All communications for the Editor requiring early attention should reach the 
Office on or before the Saturday preceding the current issue of KNOWLEDGE, the 
increasing circulation of which compels us to go to press early in the week. 

Hints To CorrEsponpENTS.—1, No questions asking for scientific information 
can be answered through the post. 2. Letters sent to the Editor for correspondents 
cannot be forwarded ; nor can the names or addresses of correspondents be given in 
answer to private inquiries, 3. Correspondents should write on one side only of 
the paper, and put drawings on a separate leaf. 4. Each letter should have a title, 
and in replying toa letter, reference should be made to its number, the page on 
which it appears, and its title, 





[In response to the wishes of a large number of correspondents, 
answers to questions which hereafter may reach us will not be given 
under this heading. We have had to discontinue Queries and 
Replies because, while taking up much space, they only interested 
a few. The answers under the present heading were open to the 
same objection, and to the further one that they were mostly unin- 
telligible to all save the individual querists. As we had to find 
room somewhere in response to the growing demands upon our 
space, we have decided to find room in these sections, in which 
only the few take interest. Questions which hereafter may reach 
us will be acknowledged and forwarded to those who write for us 
upon the subjects to which such questions relate ; and should those 
writers see fit, may suggest articles, or paragraphs for articles, of 
interest, we trust, to all jour readers. Hereafter, KNOWLEDGE will 
occupy the same position in this respect as the Atheneum, Academy, 
and Nature, in which there are no columns for queries or replies, 
and very few answers to correspondents. Questions which, being 
suitable in themselves, come in suitable form, will appear under 
head “Letters to the Editor,” and may be answered under the 
same heading.—Ep. | 





MISCELLANEOUS. 

E. D. G. Yes; Ladder of St. Augustine appeared in 1858. 
Why did you not remember this before?—G. R. Wynne. If 
only we could have 100pp., such letters would be useful. But 
what can we possibly do with 2 ft.x 1ft. MSS.? —H.G. A. W. 
East wind is not cold in summer, or in all countries. — 
J. A. Ox~~ARD. Many thanks for kind suggestions; will con- 
sider them, and attend to other matters later—RoBert Mac- 
PHERSON. The subject of legal responsibility in cases of mental 
disturbance is full of interest. I shall not overlook the suggestion. 
Has the enunciation of rules about “shall” and “will” ever 
made any difference as to the use of these words? Macaulay remarks, 
in his essay on “ Lord Bacon,” that though “not one Londoner in 
ten thousand can lay down the rules for the proper use of will and 
shall, not one Londoner in a million ever misplaces his will and 
shall ;” and that though “Doctor Robertson could undoubtedly 
have written a luminous dissertation on the use of these words ; 
he sometimes misplaces them ludicrously, even in his latest works.” 
—DeseEspork. We cannot in any way be responsible for the bona 
fides of advertisers in KNowLEpGr.—E. Rowr. No; we regret much 
more than you can such stupidity on the part of some booksellers.— 
W. H. Jones. I do not think that Professor Tyndall, or any other 
student of science, doubts that in past times, under particular con- 
ditions, there may have been spontaneous generation. He only 
asserts that under any conditions, now, which exclude living 
germs, no spontaneous generation occurs.—C. J. Brown. Your 
letter rendered almost illegible by blurring. We, too, were 
disappointed that no direct remedy from bad fires and venti- 
lation was given, short of rebuilding allour houses. On the spoil- 
bank matter, Mr. Williams did not mean, we think, that sponta- 
neous generation was always the cause, but only that it was a 
common cause.—S. M. Sutron. So far as a mere outsider can 
judge, the “inner voice (so termed)” utters nonsense; perhaps 
others may find a meaning in “the combatical force of pseudo 
metallurgy.”—A. Yes; but violet is not blue with red in it. Have 
you ever seen the violet of a pure spectrum ?—R. J. Houtton. Thanks 
for replies. Dog anecdote resembles others with which our readers 
are familiar—Jonrs & Barser. Thanks for invitation Puita- 
LETHES. LEgyptologists agree, nem. con., in the earlier dates, 
and have not overlooked the point to which you call attention. 
Osburn’s views are now entirely out of date. Can you name a 
living Egyptologist of any standing who maintains that the com- 
mencement of the 4th Dynasty could not have been earlier than 
2200 B.c.—ALEXANDER Howe.u. It is very good of you to correct 
Sir Edmund Beckett about the law of patents; but for our own 
part we should as soon think of explaining to Mr. Muybridge the 
elementary principles of photography.—A. M. Smita. Without direct 
evidence, such theories are of little value; to the question ‘‘ May 
not so and so be such and such ?”’ the answer is either “ It may be 
so,” or “It may not be so,”’ neither of which advances us much.— 





W.F.S. May we not express our thanks for your kind and en- 
couraging words ?—IrIs wishes to learn where a prism such as Mr. 
Higgins describes at p. 470, No. 22, and mounted as described, 
can be obtained.—A. W. W. W. W. Thanks, but explanation rather 
doubtful. 





ASTRONOMICAL AND MATHEMATICAL. 


M. H.C. Ought we not rather to say that Sir E. Beckett rejects 
the theory which you show to be incorrect, and that the centri- 
fugal theory as modified (but not as it has been propounded by 
several) is correct enough? This, however, applies rather to the 
correction of the centrifugal force than to his omission of moon’s 
total attraction. But it is difficult to say what have been the exact 
ideas of some who have propounded a centrifugal theory of the 
tides.—Cantas. You do not consider the earth’s more rapid 
motion in perihelion at time when her orbit was at its greatest 
eccentricity. The influence of a short, very warm summer would 
not counteract the influence of a long, very cold winter.—H. C. W. 
Does not that amount to what we have already said about the log. 
paradox P—H. B. L. Clifford and Helmholtz have not merely main- 
tained that material space is or may be limited, but that abstract 
space may be. The former question would be purely speculative ; 
the latter would be admissible if we could admit that the twelfth 
axiom of Euclid is incorrect. Although the question you discuss 
belongs to natural, not to dogmatic religion, it is scarcely suitable 
for discussion here.—S. M. B. G@. We thought the papers too 
diffuse, and the subject-matter too familiar. But further, you 
selected a subject in relation to which we have exercised some self- 
denial already, in admitting papers from others which we might 
very well have written ourselves. We can only give a certain 
portion of our space to that subject, and we want to leave a little 
of that space to ourselves. We cannot answer by letter.—AIR. 
This is scarcely the place for aérial tricycle—J. P. H. Try 
your method in case of a rectangle fifty times as long as 
it is broad, and show how two cuts suffice in that case.— 
G. F. Oainvy. Precisely the same, whether centre of motion is out- 
side or inside the body so moving.—A. T. SKINNER. Your solution 
of Mogul’s problem correct.—F. H. 8. The subject is closely 
related, as you say, to inquiries into nature of space and time; in 
time we hope to find space for it——ViaiLans. My Library Star 
Atlas would be of more use for telescopic work than either of the 
series of maps (by me) you name.—J. W.C. The transmission of 
such wave motion is akin to what we see on the surface of water, 
where the motion of the particles is (in the main) at right angles to 
the direction of transmission—HvueH Corteman Davipson. The 
earth’s poles describe two small circles, as you suppose.—G. L. H. 
Each ray from the disc of a planet is disturbed, just as the rays 
from a star; but as the disc of a planet is not appreciably a point, 
as a star is, and the different rays from different points of the disc 
are differently disturbed, the disturbances in some directions 
counterbalance those in other directions, and we have a steady 
light.—M., L. Rouse. Yes, the paradox is as you describe it.—J. B. 
Suiptey. One can only consider a lever as intended to move 
something. The P and W of the account of any lever can always 
be interchanged ; and you can also, if you will, interchange R, the 
resistance at fulcrum, with W. In inquiring into propulsive force on 
boat, we must regard the boat with its load as the weight, the 
energy exerted by the rowers as the power. It may be very absurd, 
but we cannot heip ourselves.—G. Rimineton.—Thanks, but reply 
about Sinking Funds rather longer than the general interest taken in 
subject justifies—Comets. Alas! your theory will not do. It is hope- 
lessly remote from possibility. The term “‘ paraboloid,” by the way, 
is already in use, not for your mixed curve, but for a surface.— 
JoHn Hamer. You could get clearer ideas of the moon’s rotation 
if you studied a trustworthy treatise on dynamics, than by waiting 
for ideas ‘‘in the watches of the night.”” The idea of the moon not 
rotating on its polar axis, but on the equatorial axis! Define polar 
axis, and see what comes of your idea.-—Jas. OrrorD. Received, 
and will be used. Do you wish Zodiac of Denderah to be engraved ? 
—W. Epwarps. An annular eclipse of the sun observed in this 
country on Sunday, May 15, 1836.—Jas. Deas. You have not either 
statement quite right. The earlier (in my essay, Gamut of Light) 
was erroneous. The determination of stellar motions of approach and 
recession too difficult for anything like exactness to be obtained. 


Letters Rereibed. 


Alex. Howell, Onward, A Novice, Z. O. Z., Montpellier, A. Fisher» 
W. G. Williams, Mary Powell, J. F. Humphrey, W. P. B., Crossbar 
(questions vague, or already answered, or otherwise unsuitable). C. 
Carter, W. J. Hamsmith, A. J. Doherty, J. Pepperson, W. G. 
Williams, Nag’s Head (Nag’s Head? Are you swre?), Emily F., J. 
Harvey, M. Murgetson. 
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AN experiment with a system for using petroleum instead of coal 
for fuel was tried on the Long Island Railroad recently, and was 
pronounced a success. The train was run on schedule time, and the 
cost was $1.20, as compared with $2, the price for coal. The new 
fuel is a vapour produced by the intermingling of jets of petroleum, 
superheated steam, and hot air. 


A NEw and interesting proof that the earth is round has been 
presented by M. Dufour in a paper recently read before the Helvetic 
Society of Natural Sciences. In calm weather the images of distant 
objects reflected in the Lake of Geneva showed just exactly the 
same degree of distortion which calculation would predict through 
taking into consideration the figure of the earth. 


RECENT investigations by Dr. Hann indicate that the mean tem- 
perature of the southern hemisphere is the same as that of the 
northern, but between 40 degrees and 45 degrees south latitude, the 
southern hemisphere becomes warmer than the northern in the same 
latitude, and this difference continues at least to the confines of the 
hypothetical Antarctic continent. 

GRay’s well-known work on anatomy has been translated into 
Chinese, and the translator, the late Dr. Osgood, is said to have suc- 
ceeded in giving Chinese names to the multifarious and minute 
structures which constitute the human body—a difficult task, as the 
Chinese know scarcely anything of anatomy, or of the functions of 
the various organs of the body. 

A GeorcIAN, of scientific attainments, residing at Darien has dis- 
covered that lenses for telescopes can be manufactured from the 
virgin drip of rosin. The largest lens made of glass is only thirty 
inches in diameter. This magnitude can be greatly increased by 
the new method, and consequently there is no telling what 
wonderful astronomical results may flow from its adoption. Gentle- 
men who are conversant with science say that the Darien discovery 
is worthy of a thorough test. 


A New plan to deaden floors has been patented, and is being 
tested in a new building at Philadelphia. A six-by-three plank is 
inserted between each joist two inches from the bottom of the 
joists, and projecting four inches beneath. Underneath the inter- 
vening planks the ceiling boards are nailed and the space filled 
with sawdust to within an inch of the joists. By this method the 
waves of sound are carried off, and it is claimed that the most 
vigorous hammering cannot be heard in the story beneath. 








@ur Mathematical Column, 





THE LAWS OF PROBABILITY. 
By THE Epiror. 


T first sight nothing seems clearer than that the answer given 

by mathematicians to the Petersburg problem is untrue. I 

have even heard persons to whom the problem and its answer have 

been submitted assert that no amount of reasoning would convince 

them that so preposterous a solution was just. Unfortunately, the 

reasoning given in treatises on probability, through sound, is 

commonly too recondite to convince these sceptics. Let me repeat 

the problem, and re-state the answer ; and then let us try to see our 

way to a clear interpretation of the seeming paradox. The problem 
runs thus :— 

Each person in a certain lottery is to stake £z on the following 
conditions :—A coin is to be tossed until head appears; if head 
comes at the first toss the person is to receive £2; if at the 
second toss, he is to receive £4; if at the third, he is to receive 
£8; if at the fourth £16, and so on. Required the value of «. 

The startling answer is that 2 is equal to infinity ; in other words, 
that though each person staked a sum never so great, the “ bank ” 
would lose. 

Now it seems so obvious that if a large sum were paid for a 
chance in the lottery, the speculator would lose, that it is difficult 
to believe that some fallacy does not underlie the reasoning by 
which the above answer is obtained. Accordingly even first-rate 
mathematicians (like d’Alembert) have questioned the justice of 
the answer. Yet I believe I shall be able to convince even non- 
mathematicians that the answer is sound. 

The main objection is founded on the difficulty of believing that 
in any series of trials, however long the series might be, tail would 





be tossed many times running. For example, a sequence of twelve 
tails seems utterly unlikely to occur even in many millions of trials. 
Especially does this seem to be the case, when we try to consider 
the case of a person who should keep on continually tossing a coin 
until he had tossed twelve tails in succession. He might toss twenty, 
thirty, a hundred, nay a thousand or ten thousand times without 
success, and at the end of all those trials he would have no better 
chance of succeeding in a fresh series of trials than at first com- 
mencing. We cannot recognise any reason why so remarkable a 
set of throws as twelve successive ‘tails’? should ever reward his 
patience. 

Yet it is not difficult to show that, given only a sufficiently large 
number of trials, the really wonderful thing would be that twelve 
successive “ tails’’ should fuil to be thrown. 

To simplify matters, let us conceive that instead of one person 
making a series of trial-tossings, we have a large number of 
persons, each of whom is to toss until head appears. Let us set 
the number at one million. It is obvious that when each of these 
million persons has tossed his coin once, about one-half will 
have thrown tail. Say half exactly, for convenience of compu- 
tation ; since, at any rate, we cannot regard it as a very wonderful 
circumstance if as many as 500,000 of the million toss tail. 
These 500,000 are now to toss again. About one-half will 
again toss “tail.” Say as before, exactly one-half. The 250,000 
who have tossed tail twice toss it yet again; and about 125,000 toss 
“tail” a third time. Then the 125,000 toss a fourth time, and 
about 62,500 tess tail a fourth time. So about 31,250 toss “ tail’’ 
a fifth time running; about 15,635 a sixth time; about 7,812 a 
seventh time; about 3,906 an eighth time; about 1,953 a ninth 
time; about 976 a tenth time; about 488 an eleventh time; about 
244 a twelfth time; about 123 a thirteenth time; about 62 a four- 
teenth time; about 31 a fifteenth time; about 16 a sixteenth time; 
say 8a seventeenth time; 4 an eighteenth time; 2 a nineteenth 
time; and one a twentieth time. When we get among these 
smaller numbers we feel less confident of the result; but among 
the larger numbers, though we can by no means feel certain as 
to the exact number of ‘‘heads”’ and “ tails” that would be tossed, 
we feel the utmost confidence as to the general character of 
the result. Thus, supposing 31,000 had tossed “‘tail’’ five times 
running; then it would be a highly improbable thing that less than 
14,000 or 15,000 out of the 31,000 would toss ‘“‘tail”’ on the next 
trial. And even as respects the smaller numbers there would be at 
least as fair a chance of as many ‘“‘tails”’ being tossed as the above 
reckoning assigns,as the contrary. So that, though a first, or 
second, or third trial with our million tossers failed to give one 
person, at least, who tossed “ tail”’ twenty times in succession; yet 
a few successive trials (each trial including all the million persons) 
would undoubtedly insure this seemingly incredible result, that 
twenty successive tossings of a coin could give an identical result.* 
As for merely twelve successive “ tails,” we might be sure of 
getting upwards of a hundred instances of that sort on the very 
first trial. 

If we calculate how much would be paid on the lottery after 
one of these sets of a million tossings, we shall at once begin to see 
why each tosser should pay a large sum for his chance. Instead of 
doing this directly, let us begin with the case of a few tossings, and 
estimate the effect of increasing the number of trials—assuming, 
for convenience, that exactly half those who toss in any case, toss 
“head,” the other half tossing “‘tail.’””’ This assumption does not 
influence the reasoning, because it is clear that if more than half 
toss either head or tail, it is as likely that more tails than heads as 
that more heads than tails will be tossed. 

If there are four persons, two toss “ head” and receive £2 each, 
or £4 in all. On the second trial, one tosses “ head” and receives 
£4. On the third, say the one tosser left throws “ head,” and 
receives £8. The money to be divided between the four persons is 
thus, £16; or an average of £4 to each. 

If there are eight persons, four toss ‘‘head”’ at the first trial, 
and receive £2 each, or £8 in all; two toss “ head”’ at the second 
trial, and receive £4 each, or £8 in all; one tosses “ head” at the 
third trial, and receives £8; the last tosses “head” at the last 
trial (say), and receives £16. In all, the sum of £40 is to be paid 
to these eight persons, or an average of £5 to each. 

In like manner, if there are sixteen persons, eight will get among 
them £16 ; four will get among them another £16; two will receive 
a third £16; one will get £16; and the last £32; or £96 in all will 
have to be divided among sixteen persons, that is, an average of £6 
to each. 





* In ten successive trials with our million of tossers, the odds are 
more than 10,000 to 1 that 20 successive ‘tails ’’ will be tossed. 
And only 693,147 out of the million need take part in one trial to 
give an even chance of tossing twenty successive heads. De Mor- 
gan’s book says 70,000; but there must be a misprint. 
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And by proceeding in this way it will be found that (on the 
assumption made), if thirty-two persons engaged in the speculation, 
an average of £7 would have to be paid to each; if sixty-four 
engaged, an average of £8 to each; if 128 engaged, an average of 
£9 to each ; if 256, £10 each; if 512, £11 each, and so on. The 
general rule being that, according to the assumption, if 2” persons 
engaged, an average of n+ £2 would have to be paid to each. So 
that as there is assumed to be no limit to the number of persons who 
may try their chances—or, what practically comes to the same 
thing, no limit to the number of trials which may be made—we have 
n as large as we please, and therefore (n + 2) £ the average number 
of pounds the bank would have to pay for each out of 2” trials may 
be made as large as we please, or equals infinity. 

It will be noticed that in the above remarks I have not overrated 
the value of the several chances. For instance, if there are eight 
tossings, the occurrence of four tails cannot be thought an unlikely 
event. And in one respect I have systematically underrated the 
value of each set of trials; for when but one person is left who has 
not tossed “ head,’’ I have invariably supposed the single toss to give 
“head.”’ It is easily seen that the effect of this is to diminish the 
estimated value. In fact, two trials where four persons are engaged 
correspond to one trial with eight persons; four trials with four 
persons correspond to two trials with eight, or to one trial with 
sixteen persons; so that, as might be expected, the repetition of 
any of the several kinds of trial above considered leads to a steady 
increase (on the assumption made throughout) in the mean value of 
each person’s expectation. 

It is also well to notice how slowly this mean value increases 
with the increase of the number of trials when once we have 
reached large numbers. Thus, for 2,018 persons, the mean value 
of each person’s expectation is £13, and for 4,096 persons, the 
mean value is £14; an increase of only £1, though 2,048 persons 
are added; and 4,096 persons must be added to increase the mean 
value to £15 ; 8,192 persons more to increase the mean value to £16 ; 
and so on. 

But now, returning to our million of tossers, let us consider how 
their various fortunes illustrate the general doctrine of probabili- 
ties, and more particularly the subject of Iuck. When we consider 
the million as a whole, we find nothing in the result of the tossings 
which seems to indicate either good or bad luck; for in each fresh 
series of trials about one-half have tossed ‘* head” and about one- 
half ‘tail.’ But if we conccive the various individuals of our 
army of tossers to remain unaware of the real nature of the process 
in which they are taking part, and only to know the results of a 
few tossings taking place in their immediate neighbourhood, it will 
be seen that opinions resembling those formed in the world at large 
respecting good luck and bad luck would be found among our 
tossers. Those 240, or thereabouts, who tossed “ tail’’ twelve times 
running, would be regarded by those around them (severally) as 
exceptionally lucky men. Many might be disposed to back the luck 
of one or more of these fortunate individuals of whose success 
they might become cognisant. These 240 are not a whit more 
likely (severally) to toss ‘“‘tail’”’ than to toss “head,” at the 
eleventh tossing; and yet if one were to reason with those who 
backed one of the lucky 240, it might be found very difficult to 
persuade him of the folly of his course. One might reason that 
there was no such thing as trustworthy luck ; that though such and 
such a tosser had been lucky so far, yet no inference could be drawn 
from his past success as to the success of his next venture; and so 
on. But the reasoning would seem good in answer, that there must 
be such a thing as good luck, for had not this particular tosser 
thrown “tail” twelve times running, whereas no one else of those 
around had thrown “ tail’? more than four or five times running ? 
His luck kad been trustworthy in the past, why might it not be 
trusted as respects the future also? In fine, the proposing backer 
might remain obstinate in the belief that he was doing a rather 
clever thing in backing the luck of the fortunate tosser, and perhaps 
at heavy odds. 

On the other hand, there is a line of reasoning equally unsound, 
by which a directly opposite conclusion may be reached. A person 
who had heard of the tossing of “ tail”? twelve times running, might 
conclude that “ head” would be almost certain to come at the next 
trial. We can see that this is not so, when we remember how our 
240 (or so) successful losers are to proceed to a thirteenth trial, and 
that only about half of them may be expected to succeed. But any 
reasoning founded on the abstract probabilities might fail in this 
case, as in the former; because specious reasoning may be urged in 
favour of failure on a thirteenth trial. Thus it might be urged that 
to toss “ tail” twelve times running is altogether unusual; much 
more, therefore, must it be unusual to toss “tail’’ thirteen times 
running. And the reasoner, forgetting altogether that the only 
question he has to consider is the single tossing about to take place, 
and its chances, might confine his attention to the @ priori impro- 
bability of tossing thirteen “tails” in succession. In betting on 





the result, he might persuade himself that it was this unusual event 
he was betting upon, and so take heavy odds against it; whereas, 
in reality, the event he was betting upon would be simply the result 
of the tossing of a coin once. It is certain, at any rate, simple as 
the question is in reality, that nine men out of ten do reason in this 
unsound manner.* 

Two highly important lessons may be drawn from the considera- 
tion of these matters, and it would be well if those who have a taste 
for gambling would study those lessons carefully. 

In the first place, we hear accounts from time to time of very 
lucky gamblers ; of runs of luck by which men have “ broken the 
bank” at Baden or Homburg, and so on; and many are led to 
believe that there really is such a thing as luck that can be depended 
upon, and so are encouraged either to court fortune by backing 
those who have been lucky, or else to try whether they may not 
themselves be lucky in gambling ventures. The consideration of 
the St. Petersburg problem has shown that where many gamble, 
there must be some who have an extraordinary run of luck. 
Because, although the problem as dealt with only relates to the 
tossing of a coin, it is obvious that similar conclusions would have 
been deduced, whatever ventures had been considered, and even 
though the odds were heavy against success in each separate 
venture, instead of being even, as in the case of tossing a 
coin. If a large number of men cast each a die, about a 
sixth will throw Ace; of this sixth, again about a sixth 
will throw Ace on a second trial, and so on; and clearly, 
it only requires that the original numbers should be large 
enough, to get several who will throw ace, ten, twelve, twenty, or any 
number of times running. And in every such instance we shall 
always have our lucky men, amongst whose ranks, however, the 
next trial will make the same relative gap as among a similar 
number of untried, or of hitherto unlucky, persons. So it is with 
the multiplied trials continually going on in the gambling world. 
There must be many seemingly lucky men; and there must be some 
few who seem lucky, even among the lucky. But neither the lucky, 
nor the luckiest of the lucky, are better worth backing in a new 
venture than some unfortunate who has hitherto never had the 
smallest modicum of good fortune. Take a man who has broken 
the bank half-a-dozen times at Baden or Homburg, and let him 
risk his money on some fair venture with a man who has never sat 
at the gambling table but to lose every penny in his possession, yet 
there is not a straw of odds upon either. 

The other lesson is equally important, and the mistake which it 
tends to correct has been as mischievous in its results as the one 
just considered. The belief that “the luck must change ”’ has over 
and over again led the unfortunate gambler to persist in making 
fresh ventures. “I have been unfortunate so long,” he reasons, 
“that now I may expect a run of good luck; to give up gambling 
now would be to throw away the good fortune I have beer so long 
waiting for.’”? The Petersburg problem teaches precisely the same 
lesson respecting ill-fortune as respecting good fortune, since the 
same results would follow whether we regarded the tossing of 
‘tail’? as an event to be rewarded by a money payment, or 
as an event which should compel the loser to pay money. 
We see that the sequence of many events of the same kind 
—i.e., a run of luck—can teach us nothing as to future 
evenis. A run of bad luck should be regarded by the 
gambler as belonging altogether to the past; the “ whirligig 
of time’”’ may or may not “ bring in its revenges,’’ or what may 
appear as such; but the past ill-luck of the gambler will in no sort 
affect his future fortune. He has not the slightest valid reason for 
expecting a run of good luck to counterbalance his former bad 


luck.t 
(To be continued.) 





* The old story of the sailor, who put his head through a hole 
made by a ball in the side of his ship, confiding in the improbability 
that a second would strike the ship in the same place, is true to 
nature ;—only we are not bound to believe that the sailor was a 
Briton. 

+ A change of luck he may, in one sense, expect; that is, he may 
hope not to have a run of bad luck such as he has already had. But 
he has no other reason for hoping this than the actual improbability 
of a run of luck, either good or bad, in a given series of trials. A 
man who has lost five games (of pure chance) in succession, may 
expect a change of luck, in so far as he may hope to win some, at 
least, of the next five games. But he has no better chance of 
winning some of these five games than he would have had if the 
first five had not been played. Thus a cessation of bad luck re- 
peatedly takes place when many games are played. If the seeming 
change of fortune follow after a change of seat, or the use of a new 
pack of cards, or some like observance of gambling superstition, the 
fact is noted (the failure of the observance would not be noted) and 
the superstition is encouraged. 
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ANSWER TO MATHEMATICAL QUERY. 


[84]—The number of ways in which five girls can be chosen out 

1lx10x9x8&x7 . 
a -= 462. 
5x 4x3x2 

seven of these ways, namely, one in a separate group of five and 

six in the group of six. Therefore all the ways will be used in 

uth; days, which is the answer to the query, provided the girls 


7 

can be so arranged as to make use of all combinations. I do not 
see how this can be determined except by trial, but by this means 
I find that it can be done as follows. Let the groups of five for 
six days be as follows (it will be unnecessary to give the groups of 
six which will consist of the remaining girls)— 


1.2.3.4.6 —1.2.3.7.10—1.2.3.8.9 —1.2.4.5.8—1.2.4.7.9 —1.2.6.8.10 


From each of these groups make groups for ten more days by 
successive additions of 1 to each number except 11, which you 
must reduce to 1, instead of increasing it to 12. 

I add the method of conducting the experiment :— 

If the numbers 1 to 11 are supposed to be arranged in order in a 
circle so that the distance from 11 to 1 is the same as that from 
any number to the next, the sum of all the distances between the 
consecutive numbers of any five selected will be eleven, e.g., if the 
five numbers be 1.3.4.7.11, the differences will be 2.1.3.4.1, and the 
same differences in the same order may be used for eleven different, 
groups of five according to the number chosen to begin with. The 
following list is easily made of all the different arrangements of 
differences :— 


of eleven is Each day’s arrangement uses 


11117 11225 11342 12125 12242 13142 
11126 11234 11414 12134 12314 13214 
11135 11243 11423 12143 12323 13223 
11144 11252 11432 12152 12332 13232 
11153 11315 11513 12215 12413 13322 
11162 11324 11522 12224 12422 14222 
11216 11333 11612 12233 13133 22223 


Selecting a group of five having one of these sets of differences we 
see what sets of differences be!ong to the combinations of five which 
can be made out of the group of six which was left when the first 
group of five was made. Seven sets of differences are thus dis- 
posed of, and it will be found easy to divide the whole forty-two 
into six such sevens. I believe, however, that there are only two 
ways in which this can be done. Of course after this is done each 
seven sets of differences can be used eleven times, thus solving the 
problem. 

I had some doubt whether the true construction of the problem 
was that the five who did not present themselves to the giver of 
the bouquets constituted a separate group. Jf they did not it 
would seem as if only six groups of five were used in a day, and 
that the answer might be 77 days, but I do not know how groups 
of six can be selected out of eleven for 77 days without having the 
same five in a group twice. It cannot be done by the method I 
have used. ALGERNON Bray. 








®@ur Chess Column. 


—+o+—_ 
END-GAMES. 


N one important respect, at least, end-games are of more con- 
sequence than the openings. Any weak move made in the 
beginning of a game does not necessarily entail its loss, as in the 
middle-game a player has many chances to re-establish the balance 
of position, or even to obtain a superiority, notwithstanding his 
unfavourable commencement; but the end-play directly influences 
the result—there is no appeal. A single weak move to compromise 
a position will have the loss of the game as its consequence. This 
axiom has a twofold application in actual play—it holds good both 
“for winning a game” and “ defending a game.” 

Defending a game naturally includes playing to obtain a draw ; 
while winning a game, also means playing to prevent a draw. The 
greatest possible amount of precision is required in either of the 
above cases, which fact renders play in an ending far more difficult 
than in the middle or in the opening. Every position has its limited 
number of probable moves, and if through receiving odds or by 
any other means a player has a better position than his opponent, 
he will not have much difficulty in recognising and follewing 
up the natural advantages of his position, as, to a certain degree, 
the advantage manifests or developes itself. Equally it may be 
said that the player having an inferior game will have great 
difficulty in avoiding the natural outcome of his position. We have 
played many a game where we plainly saw our defeat impending in 
ten or twelve moves. Our opponent did not see it; nay, perchance 





he might have even thought his own game lost; but the position 
played itself. Move after move he adopted the most promising line 
of play, till suddenly, to his surprise, he found himself the winner. 
In the end the positions are generally less suggestive, and, there- 
fore, a player is thrown more upon his own resources. 

There are two kinds of endings: first being that termination of 
the game brought about by a brilliant sacrifice, or a series of moves 
of great power and deep and fine play. This ending is the most 
beautiful and ingenious. From it the art of problem-making has 
sprung—problems are merely correct endings having a mate in a 
certain number of moves. As a fine example of this class, we give 
the following end-game, which occurred a few days ago at the 
Birmingham Chess Club. Mr. W. Cook gave his opponent a 
Knight, and after eight moves only he arrived at a position which 
enabled him to win the game in a brilliant manner. 


Position after the eighth move. 
Mr. WItson. 
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WHITE. 
Mr. W. Cook. 


White here announced Mate in four moves, and proceeded as 
follows :— 
Q takes Kt B takes Kt (last) 
(Black cannot take the Queen, on account of B takes RP mate.) 
Q takes RP (ch) K takes Q 
RP takes B (ch) K to Ktsq 
R to R8 (mate) 

Play of this kind has"very truly been called the “poetry of the 
game;” but of far more importance to the learner are those 
examples where the game is won by correct and strong play only. 
The most interesting endings are those where the Knight plays a 
leading part. We give as an illustration an end-game which oc- 
curred in the match between Messrs. Blackburne and Gunsberg, 
showing how, with an equal position, the Knight with correct play 
did win against a Bishop. 


Position after Black’s 52nd move. 
Mr. BLAcKBURNE. 












Brack. 
YD ty 
Uj _ 
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WHITE. 
Mr. GUNSBERG. 


In this position, which (as can be seen from the number of moves 
made) was arrived at after prolonged manoeuvring with the 
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Knight, White conceived the idea of advancing his single Pawn in 
such a manner as to draw the Black King a sufficient distance away 
from his own Pawns. The game proceeded as follows :— 


53. P to Kt6 53. B to Qsq 

54. P to Kt7 54. B to B2 

55. Kt to Kt3* 55. B to Ktsq 

56. Kt to Rsqt 56. K to B3t 

57. Kt to B2 57. K takes P 

58. Kt to Q4 58. B to R2 

59. Kt takes P 59. K to B3 

60. Kt to R6 60. K to Q4 

61. Kt takes P 61. K to K3 

62. Kt to R6 62. K to B38 

63. P to Kt4 63. B to B4 

64. Kt to BS 64. K to K3 

65. Kt to Kt3 65. K to Q4 

66. P to Kt5 66. B to Q3 

67. P to Kt6 67. K to K3 

68. P to B5(ch) 68. K to K2, if K to B38 
then Kt to R5(ch) 

69. Kt takes P 69. B to K4 

70. K to B8, Kt4; and Kt5, and White ultimately won the 

game. 





Finally, we draw the attention of our readers to the game by 
correspondence, carried on between our chief Editor and our Chess 
Editor. In our last week’s number we gave the moves, showing 
how Black endeavoured by a series of wide tours with his Knight 
to catch any of his opponent’s Puwns; but fortune was too much 
against him, and he lost. 





GAME BY CORRESPONDENCE.—(Cortinued from p. 524.) 
Position after Black’s 46th move, Kt to K6. 


CuieFr Epiror. 














Yy 








WHITE. 
Wh WH j 








Wp Ue. 
WY 




















Brack. 


CuEss Epiror. 


ia icin in White played. 
47. 0 


This move destroys all hope of Black. Had White played 47. 
B to K6 (a very likely-looking move) then Black could have drawn 
the game by playing 47. Kt to Kt7. 48. P. to R5, 48. Kt to BS(ch), 
and he wins the Rook’s Pawn, in which case he would not have had 
much difficulty in drawing the game. This ending may serve as a 
good example to our readers to show how, by a slight error of 
judgment, a won game may be turned into a drawn game. Black 
replied :— 

47. Kt to Ktd 


48. P to R5 48. K to R2 
49. B to Bd 49. Kt to K6 
50. B to K6 resigns, as 


after K takes P, White would advance his Rook’s Pawn. 





* The proper moment to abandon his Pawn. 

+ The only move to win. It wins by commanding both K3 and 
Q4 after getting to B2. 

t Best, for the Kt threatened to force the King to K3, and then 
play to R6, winning a piece. 





SOLUTIONS. 
ProsieM 26 next week. 


ProBLEM 27, p. 461. 
1. K to Ksq. 

If 1. K takes R, 2. Q takes P(ch), and mate next move. 

If1.R takes Q, 2. Bto QB5; if 2. Ptakes B, 3. Kt takes P 
(mate) ; or, if 2. B takes R, 3. B to Q5 (mate), 2. K takes R, 3. Kt 
to B2 (mate), or R to K3 (mate). 

If 1. R takes RP, 2. Kt to Bi(ch), 2. P takes Kt, 3. Kt to B2 
(mate). 

PRoBLEM 28, p. 461. 
1. R to Qsq, and mates accordingly. 


PROBLEM 29, p. 461. 
1. Q to Q3, and mates accordingly. 


PROBLEM 30, by J. A. Miles, p. 486. 
1. Kt to Q6 1. Kt to Q7; or (a) 
2. Kt to K4 2. Kt takes Kt, 3. P to B4 (mate) ; 
or else Kt to B6 (mate) 
(a) If 1. R to B8, 2. B to Bach, and 3. P to Kt5 (mate). 
If 1. B takes R, 2P to B4 (mate). 


PROBLEM 31, by Leonard P. Rees, p. 486. 
1. B to B6, and mates accordingly. 


PROBLEM 82, by B. G. Laws, p. 486. 
al 1. K to Q4 
2. Q to Q6(ch) 2. K takes Kt, or K to K5 
3. Kt to R38, or 3. Kt to Q2 (mate). 
If 1. K to Q2, 2. Kt to B3, and mates accordingly. 
If 1. K takes P, 2. Q to K5(ch), and 3. Q to Kt 7 (mate). 





CORRECTION. 
Page 505, White’s 7th move ought to be Kt to B3; his 8th move 
Q to K2. 





ANSWERS TO CORRESPONDENTS. 
*,* Please address Chess-Editor. 


G. W. versus Freeman. 

Muzio.—Solution Nos. 33 and 34 correct. 

H. Planck.—Nos. 25, 28, 33, and 34 correct. 

F. H. Jones.—26 incorrect, as 2.Q takes R with a check. No. 32, 
Kt to QB3 does not mate. 30 and 31, see solution. 25 correct. 
33 and 34, solutions correct. 

Alfred B. Palmer, and Ringwood.—25, 33, and 34 correct. 

William Wod.—No. 25 correctly solved. Answers depend on the 
pressure of correspondence. 

R. A. Standen.—Solutions 28, 29, 31, 33, and 34 correct and neat. 

G. W.—Solutions correct. Have sent address. 

A. McDonnell.—25 and 33 correct. 34 to Kt to Kt3. 
corrected misprint. 

Edward Sargent.—Solutions correct except No. 35, if Q to B3, 
then P takes P, and there is no mate. 

W. Byng.—30 and 31 incorrect, 32 correct. 

R. G. Brothers.— Game received with thanks, and will give it full 
consideration. 

Henry H. Higgins.—Received with thanks. 

Leonard P. Rees.—In the position of the Evans’ Gambit, brought 
about by 1. PK4; PK4. 2. KtKB3; KtQB3. 3. BB4; BB4. 5. 
PQKt4; B takes P. 6. PB3; BB4. 7. Castles; PQ3. 8. PQ4; 
BKt3. White would proceed with 9. P takes P; P takes P (best). 
10. Q takes Q; having a slight superiority in position. (If9.... Kt 
take P. 10. Kt takes Kt; P takes Kt. 11. B takes BP(ch)! In 
your diagram, the Rook’s Pawns were omitted. Many thanks for 
problems. 

Moleque.—25, 33, and 34 correctly solved ; 30 incorrect. 


Have 








Tuts is Macaulay’s description of small-pox in the seventeenth 
century, when it has been computed that 300 persons in every 
1,000,000 died annually of the disease :—‘‘ The small-pox was always 
present, filling the church-yards with corpses, leaving on those 
whose lives it spared the hideous traces of its power, turning the 
babe into a changeling at which the mother shuddered, and making 
the eyes and cheeks of the betrothed maiden objects of horror to 
her lover.” Such facts may be commended to the attention of 
those who doubt the great value of the improvement brought in by 
the introduction of vaccination.—Monthly Record. 
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@ur Wihist Column. 


By “Five or Civss.” 








A. Tae Hanps.  & 
Spades —Q, 3, 2. Spades—A, Kn, 5. 
Hearts—9, 8, 5, 2. B Hearts—A, 3. 
Clabs—A, Q, 10, 7, 4. Clubs—3. 


Diamonds—A, K, 10, 


Diamonds—Kn. Deale 
3 8, 5, 4, 2. 


i$ Z 
B. Trump Card, g. 
Spades—10, 9, 4. Spade Hight} Snades—K, 8, 7, 6. 
Hearts—K, Q, 10, 4. A Hearts— Kn, 7, 6. 








Clubs—8, 6, 5, 2. 
Diamonds—Q, 9. 
Score.—A B, 4; Y Z, 0. 


Clubs—K, Kn, 9. 
Diamonds—7, 6, 3. 








THE PLAY. 
Norg.—The underlined card wins trick, and card below it leads next. 
B Z REMARKS AND INFERENCES. 

1. A leads our old friend the 
singleton. The score being at 4, 
he hopes to get a trick or two by 
rufling, and to secure the odd 
trick and the game. Y, from his 
own hand, and from his familiarity 
with A’s way (who, however, apart 
from his weakness for a singleton 
lead, is astrong player) knows that 
A has not led from strength, he 
therefore, though with only three 
trumps, 

2. Leads a trump. B probably 
holds 10 and a small one (A being 
presumably weak in trumps). 

3. The finesse here is perfectly 
sound. Z has returned the 6 of 
Spades, 8 being the trump card, 
therefore he held four originally. 
It is very unlikely that B holds 
Queen. With Queen, 10, 9, and 
small one, he would not have 
played 9 to trick 2. 

5. Having cleared out trumps, 
except his partner’s turn-up card, 
Y proceeds with his long suit. 

7, 8,9, and 10, B’s discards are 
& bad. A, having discarded Hearts, 
can be strong only in Clubs (for 
%] there has been no such overwhelm- 
ing trump strength against A and B 
+ as to justify A in discarding from 
his best suit). B therefore should 
have retained his Hearts; he cer- 
tainly should not have unguarded 
his King. It would have made no 
difference so far as game was con- 
cerned; but as it is, Y Z make 
every trick. Had A originally led 
Ace of Clubs, Y Z would have 
made no more than the odd trick. 
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Solutions of Problem III. by 
W.N., A. J. K., Spencer Cox, jun., 
S. J. Allen, M. Michaels, R. C. T., 
correct. J. B. Harston. Problem 
sound; try again. 

Solutions of Problem IV. by 
T. D. M., J. L. P., B. J. P., David 
Maxwell, W. F., G. T. Brown, 
R. C. T., Jack, A. J. K., G. Brown, 
correct; Moleque not quite correct. 
Several correspondents consider 
Editor in Chief’s objection just; 
but it is not. The problem is quite 
sound.—FiveE or CLuss. 

D. O’P. Miley.—With such limi- 
tations, the intermediate call seems 
worth adopting. (After all, there 
are similar limitations in the case 
of nearly all signals.)—FIvE oF 
Cues. 
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Mogul considers the hand in No. 22 an unsatisfactory illustration 
of the weakness of lead from short suit ; and that the tricks would 
have been identical, though played in a different order. This seems 
to me an incorrect view. If A had indicated his strength in trumps, 
B, though he could not have returned trumps, would have led a 
heart after his diamonds were established. As the game was 
actually played, B had nothing to show that at trick 6 he should 
have led a heart. Of course, if he had done so, the game would 
have been saved (as Mogul points out) in spite of A’s bad lead.— 
Five or CLUvBs. 








How Nvruecs Grow.—Nutmegs grow on little trees which look 
like pear trees, and are generally not over twenty feet high. The 
flowers are very much like the lily-of-the valley. They are pale, and 
very fragrant. The nutmeg is the seed of the fruit, and mace is 
the thin covering over the seed. The fruit is about as large as a 
peach. When ripe it breaks open and shows a little nut inside. 
The trees grow on the islands of Asia and tropical America. They 
bear fruit for seventy or eighty years, having ripe fruit upon them 
all theseasons. A fine tree in Jamaica has over 4,000 nutmegs on 
it every year. The Dutch used to have all this nutmeg trade, as 
they owned the Banda Islands, and conquered all the other traders, 
and destroyed the trees. To keep the price up, they once burned 
three piles of nutmegs, each of which was as big as a church. 
Nature did not sympathise with such meanness. The nutmeg 
pigeon, found in all the Indian islands, did for the world what the 
Dutch had determined should not be done—carried those nuts, 
which are their food, into all the surrounding countries, and trees 
grew again, and the world had the benefit. 
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The First Volume of KNowLEDGE will be published early in June next, bound in 
red cloth, gilt lettered. Price 10s. 6d. Vol. I. will comprise the numbers from 
the commencement (Nov. 4, 1881) to No. 30 (May 26, 1852). As there is only a 
limited number of copies, the Publishers advise that orders should be sent in 
without delay, to prevent disappointment. 

Binding Cases for Volume I. will also be published, price 1s. 6d. each, Complete 
copies bound (including case) for 2s. 6d. each. 


The Back Numbers of Know.Epe#, with the exception of Nos. 2, 3, 4, 5, 
and 6 are in print, and can be obtained from all booksellers and newsagents, 
or direct from the Publishers. Should any difficulty arise in obtaining the paper, 
an application to the Publishers is respectfully requested. 


The following Monthly Parts of KNowLEp@s are now to be had (Parts I. and 
II. being out of print) :— 
Part Ill.—(Jan., 1882.) Containing four numbers. Price 10d. Post-free, 1s. 
Part IV.—(Feb., 18:2.) Containing four numbers. Price 10d. Post-free, 1s. 
Parr V.—(March, 1882.) Containing five numbers. Price 1s. Post free, 1s. 2d. 


Subscribers wishing to complete their Sets are advised to make early application 
to the Publishers, as no further reprints will be ordered. 
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The terms of Annual Subscription to KNowLEpas are as follows :— 


To any address in the United Kingdom .. 

To the Continent, Australia, New Zealan 
and the United States of America..... 

To the East Indies, China, &c. (vid Bri: 






All subscriptions are payable in advance. 





P. O. Orders and cheques should be made payable to the Publishers, Mzsszs. 
Wyman & Sons, London, at the High Holborn District Post-office. 





OFFICE: 74 & 75, GREAT QUEEN STREET, LONDON, W.C. 





Ponp’s Exrract is a certain cure for Rheumatism and Gout. 
Pond’s Extract is a certain cure for Hemorrhoids. 
Pond’s Extract is a certain cure for Neuralgic pains. 
Pond’s Extract will heal Burns and Wounds. 
Pond’s Extract will cure — and Bruises. 
Sold by all Chemists. Get the genuine, Apvr?. 
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